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IGNITION, LAG IN A 
SUPERCHARGED COMPRES- 
SION-IGNITION ENGINE. 


By A. C. Wesr, B.Sc.(Eng.), Ph.D., 
.M.I.Mech.E., and Denis Tayior, 
Sc., Ph.D. 


IentTiIon lag in an engine was first observed by 
Hawkes, who showed that the problem of bringing 
about the complete and rapid combustion of the 
fuel injected into the combustion space of the 
compression-ignition engine depends intimately on 
the ignition lag. The work of Hawkes, together 
with that of Bird, of Cambridge, and Neumann, of 
Germany, gave a start to investigations. To-day, 
the importance of ignition lag is commonly under- 
stood. Ignition lag, in given circumstances, decides 
the quality of the performance of the engine. It 
is also clear that both the physical and the chemical 
changes taking place during the ignition lag are 
accelerated by raising the density and temperature 
of the air charge. 

Wolfer, working under Bird, at Cambridge, found 
it possible to express the dependence of the ignition 
lag upon the compression pressure and temperature 
by the formula— 

0-44 ¢4650/T 


p 
where ¢ is the ignition lag in milli-seconds, p is the 
air pressure in atmospheres, and T is the tempera- 
ture in deg. C. abs. Wolfer’s experiments were 
carried out with an explosion vessel and not with 
an actual 





engine. 

Bauer*, in a recent paper, has put forward a} 
theory that ignition lag, to a first approximation, | 
is a function of pe™ or T log p, where p and T 
have the meanings given above. In the paper | 
referred to, Bauer proceeds to test his theory by | 
first determining the initial air temperature of the | 
compression stroke. This he obtains by measuring | 
the cooling-water temperature with various engine | 
loads and constant ignition lag and extrapolating | 
the cooling-water temperature to zero load. Using | 
this temperature as the initial air temperature of | 
the compression stroke, Bauer calculates the com- 
pression temperatures and ures, assuming a | 
polytropic index of 1-3. Then, by trial and error, | 
he shows that these temperatures and pressures 
are related to the ignition lag by an expression of 
the type T log p=/(t). Bauer's experimental 
results, examined in the light of this equation, show | 
similar characteristics to the ignition-lag experi- 
ments in explosion chambers by Wolfer, Haff and | 
Selden, and his results appear to confirm the general | 
truth of the above law ; although, as he states, there | 
is not yet sufficient evidence available to state the | 
exact nature of the function of the ignition lag, i.e., 
of f (t). It becomes, therefore, a matter of import- 
ance to examine data obtained by other experi- | 
menters, to see if further confirmation can be | 
obtained. The experimental results recorded by the 
present writers will be examined, therefore, from | 
this point of view. 

In the experiments to be described{, the eit | 
was carried out on a single-cylinder Tangye high- 
speed oil engine having a simple combustion cham- 
ber. The bore and stroke of the engine were 4} in. | 
and 5} in., respectively ; the compression ratio | 
was 15-8 to 1. The engine was supercharged by | 
means of a commercial type of blower, which was | 
driven direct from a variable-speed electric motor. | 
During the work, a constant engine. speed of 1,000 | 
r.p.m. and a constant jacket cooling-water tempera- 
ture were maintained. The exhaust temperatures 
were determined by means of a calibrated thermo- 
couple placed at a distance of 3} in. from the 
exhaust valve of the engine. The volumetric effi- 
ciencies at various induction pressures were deter- 
mined in the usual way. Fig. | exhibits this varia- 
tion graphically. These figures for the volumetric 
efficiency were used to calculate the initial pressure 
of the compression stroke, employing the standard 
gas equation. The actual compression pressures 
have also been calculated for a series of induction 
& 





* ENGINEERING, vol. 148, page 368 (1939). 
+, West, Ph.D. thesis, London University. 





| pressures. The method of calculation is that adopted 
by Bauer, viz., using p = p,t', where ris, the 
compression ratio, p, the initial pressure, and 
p the compression in Ib. sq. in. 

To test the truth of the calculation, the experi- 
mental engine was run at a constant load and at a 
constant speed. Indicator diagrams were obtained 
by means of a Farnborough indicator and afterwards 
checked by means of a cathode-ray engine indicator. 
As a result of a large number of tests, the average 
values given in Table I were obtained* for the 
compression pressures. Tabulated with these results 
are the calculated values of these pressures. The 
agreement between the calculated and measured 
values of the compression pressure appears to be 
reasonable at low induction pressures, but at high 
induction pressures the agreement is not maintained. 
It is worth noting, in this connection, that at low 
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induction pressures the relationship between the 
volumetric efficiency and the pressure is practically 
linear, but this law does not persist at higher 
(see Fig. 1). 

In order to use these data to test the T log p 

| theory, it is necessary to know the initial tempera- 


TABLE I. 





Calculated 
Compression 
Pressure, p. 


Lnitial 
Pressure, 


P- 


} 
Volumetric 


Induction . 
Pressure. wer 





In. of He. | Lb Lb. _ sq. 
D. 
486-3 
535-5 
561-9 


. per sq. 
in. 
13-76 
15-15 
15-9 
16-75 


5 
5 | 
5 

| 17-25 


) 
35- 
39- 
45- 
49 
56 


17-92 














ture of the compression stroke—a temperature 
which is usually known as the suction temperature, 
As it was not possible to use Bauer’s extrapolation 
method, thereby eliminating the influence of dilution 
of the hot exhaust gases as well as the effect from 
the heat stored in the combustion chamber walls on 
this initial temperature, it was necessary to calculate 





* Although the original wurk was carried out for a 
purpose other than that described herein, it was felt 
that the bearing of this work on ignition lag was worth 
recording. 





the temperature and make allowances for these 
effects. It is shown in the standard text-books 
that the suction temperature T, is given by the 
formula 

af ob ats 


toe 


T,= 
5 


where V, is the stroke volume, V, is the volume of 
the exhaust space, and T, is the exhaust temperature. 
This formula, however, is only applicable when the 
induction pressure is atmospheric. Under the 
supercharged conditions which are considered here, 
various modifications have to be introduced, and 
it has been shown by one of the authors* that 
under these conditions the suction temperature is 
given by a formula of the type 


3 

Vet Vas P, 
Ve , VeP 
Ze \ tele 


T,= 


T, = (273 + Et — Et}. 
In these formule, P, = atmospheric pressure, 
P = supercharge pressure, E, = volumetric effi- 
ciency at atmospheric pressure P, intake and intake 
temperature f,, and E = volumetric efficiency at 
supercharge pressure P and intake temperature ¢. 

Using the results already referred to, it is now 
possible to calculate the suction temperature. 
The requisite data and the calculated results have 
been collected together in Table II. As can be 
seen from the formula, increase of the imduction 
pressure causes a fall in the suction temperature, 
but this result is masked to some extent in the tabu- 
lated results by the fact that the intake temperature 
(the throttle temperature) rises with supercharging. 
This effect is made clear in Fig. 2, where both the 
rise of temperature and the suction temperature 
have been plotted against the induction pressure. 
It is now possible to calculate T log p and compare 
the calculations with those made by Bauer. Before 
considering these calculations, however, the ignition 
lag experiments will be described. 

The injection equipment was of the standard 
Bosch B.P.F.B. type. An extension rod was 
attached to the collar of the nozzle needle of the 


TaBLeE II. 





Calculated 


ead 
in deg. C, abs 


Exhaust 
Induction T ture 
Pressure, p. 





Te, in deg. C. 
abs. 





In. of Hg. 
30 
35-5 
39-5 
45-5 


329-1 
327-1 
327-1 
328-6 
330-3 
335 -2 


49 
56 














injector. The upper end of this rod carried a 
vane with two slots machined in it. These slots 
were opposite to slots in a screen held in a horizontal 
tube (Figs. 3, 4 and 5, page 282). The slots had 
parallel sides and were arranged so that, when the 
vane moved upwards, the area offered by each pair 
of slots was increased, and the quantity of light 
passing through them from the exciter lamp to the 
photo-electric cell was thereby increased. This 
altered the conductivity of the cell, which allowed 
a@ proportional voltage variation to operate the 
‘spot’ in the cathode-ray tube. Normally, with 
the apparatus disconnected, the “‘spot” traces 
out a horizontal line on the cathode-ray screen due 
to the piston displacement motion, but when 
connected, a vertical line was traced on the screen, 
denoting the beginning of injection. The beginning 
of combustion was determined by superimposing 
compression diagrams on the out-of-phase indicator 

These diagrams were obtained by means 
of a Farnborough indicator. Since these diagrams 
are fairly large, inaccuracies due to measurements 
are partly eliminated. The values of the ignition 
lag were thereby obtained from the diagrams. 





* Loe, cit. 
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the above method. It is observed that the com- 
pression temperature rises as the induction pressure 
is increased, but this is due to the fact that the 
intake temperature of the air charge was raised 
in the blower of the supercharging equipment 
when the blower was run at high speeds, and this 
is sufficient to mask the expected fall of compression 























Tasie III. 
Compression 
Induction Tempera- T log | Ignition Lag | Ignition Lag 
Pressure. ture in p. in Millisecs. in Deg. 
deg. C. abs. 
| 
In. of Hg. | | 
30 26-8 1,962 | 1-69 10-2 
35-5 726-9 1,977 1-63 9-8 
39-5 729-7 2,006 1-57 9-5 
45-5 737-4 2,042 1-54 9-3 
49 743-4 2084 | 1-52 9-15 
56 756-3 2175 | 1-50 9-05 
temperature with supercharging. A further point 


of note from Table III is that the ignition lag 
decreases as the induction pressure is raised. This 
decrease is due to the increase in density of the air 
charge and to the increase in temperature. 

In Fig. 6 a graph has been plotted showing the 
connection between T log p and the ignition lag. 
The graph is a smooth curve very similar to that of 
Haff and the other experimenters referred to in 
Bauer’s paper. The range of these values is very 
limited and consequently the change in the ignition 
lag is small ; but this in itself is strong confirmatory 
evidence of the general truth of the T log p theory, 
since, if the ignition lag ¢ is constant, it is to be 
expected that f (¢) and therefore T log p will be con- 
stant. This is borne out by the above results, for 
it is noted that the variation in T log p is very 
small, even though the induction pressure was 
varied over an appreciable range. 

The experimental work on which this article is 
based was carried out in the Mechanical Engineering 
Laboratory of King’s College, London. 





* Loe. cit. 





London: Macmillan and Company, Limited. (Price 


158. net.) 

Ir is only in recent years that anything like a 
widespread interest has been shown in testing as an 
important part of textile technology, and, as might 
be expected in the circumstances, the number of 
books on the subject, whether in English or any 
other language, is extremely small. There are two 
| probable reasons for this. One is that the textile 
industry, having, like agriculture, existed on a large 
scale long before technology was ever conceived, 
has been slow both to take science in general to its 
bosom, and to recognise the valuable weapon that 
scientific testing can put into its hands. The 
other is that, by comparison with the testing of other 
materials that are not biological in origin, the testing 
of textiles presents complications and difficulties 
that are unknown to the physicists or the engineer. 
Thus it happens that the great bulk of the literature 
of the subject takes the form of research papers 
devoted to the solution of these difficulties and to 
the development of scientific methods suited to the 
peculiarities of the material. The book which 
is the subject of this review is especially welcome, 
therefore, because it not only surveys a wide field 
but also collects together a great deal of valuable 
information otherwise scattered and not readily 
accessible. , 

It is fair to point out, however, that Professor 
Skinkle’s effort has not proved uniformly successful ; 
numerous criticisms can be levelled against it, 
both as to text and production. In regard to the 
latter, it may be said that the photographs used for 
illustrations are very far below the standard which 
is to be expected in a book of this price ; while evi- 
dence of carelessness in proof reading is shown by 
the absence of Fig. 32 and the double appearance of 
Fig. 44. 

So far as the text is concerned, it is to be regretted 
that some old fallacies are seen to persist. Staple 
length is not “ the average fibre length ” (page 23) ; 
the load-extension curve of cotton is not a straight 
line (Fig. 44 and page 124); and it is definitely 

















wrong to explain the time effect in strength testing 





load machine renders the strength test practically 
immune from the time factor (page 127). 

The inclusion of many of the simple arithmetical 
examples would have been willingly foregone in 
order to make room for consideration of the knotty 
problem of representative sampling, which is 
conspicuous by its absence ; but, apart from this, 

Skinkle may justly claim t@#have provided 
a very valuable survey of physical, chemical and 
microscopical testing, wider in its scope, and more 
up to date in its treatment than anything else so far 
published. The copious references given at the 
end of each section, as well as the tables given at the 
end of the book, are not the least valuable parts of 
the production. 

Naturally, the book is addressed mainly to 
American readers and most of the methods put 
forward are those recommended by the American 
Society for Testing Materials. It is no worse for that, 
however, because the United States is considerably 
in advance of this country in attempts at stan- 
dardisation, at any rate in point of time. Inciden- 
tally, it is a not ill-deserved compliment to the 
work of British researchers that so large a part of 
the references are to papers appearing in the Journal 
of the Textile Institute. It would certainly seem 
that American practice owes a great deal to the 
fundamental research work done in this country. 


Cutting Tools for Metal Machining. By Dr. Max Kur- 
REIN and Dr. F. C. Lea. London: Charlies Griffin 


and Company, Limited. [Price 16s, net.) 

AvrHovGH there would be no purpose in attempting 
to estimate the relative advances which have been 
made in the various branches of engineering during 
the past 30 years or so, it is certain that the spec- 
tacular progress made in, say, steam or internal- 
combustion practice has been at least equalled by 
developments in the machine shop. As in these 
other fields, much theoretical and investigational 
work has had important effects in manufacturing 

ure, which itself, perhaps on a more empirical 
basis, has contributed largely to the advances which 





have been made. The literature of the subject is 
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extensive, but as much of its more important 
content is to be found in the Proceedings of technical 
institutions of many countries, it is not, in full 
measure, available to the ordinary shop executive. 
By preparing the digest of the whole subject which 
is contained in this volume, Drs. Kurrein and 
Lea have made a valuable contribution towards 
increased efficiency in the industrial field. 

Accurate and economical production depends 
on many factors, such as managerial ability, labour 
skill and machine-tool design, but all these are in 
the end dependent on the performance of the cutting 
tool. That the best should not be made of machine- 
shop equipment, owing to unsuitable tool form, is 
specially undesirable at the present time, but the 
danger of such conditions arising has been increased 
by the fact that so many shops have been turned 
over to new products, involving the machining of 
unfamiliar parts and classes of steel, or the employ- 
ment of new methods. As an example of the latter, 
broaching may be suggested. This useful process 
is now probably being employed by many who made 
no use of it in their pre-war activities. New users, 
by consulting this volume, will find particulars 
of the best tooth form, tooth pitch, depth of cut, etc. 
for materials ranging from soft brass to hard steel. 
As in all other sections of the book, the matter is 
illustrated by clear drawings. 

The first chapter of the book, dealing with 
“* Elements of the Tool,” is a necessary introduction 
to its subject. This section deals with the form 
of cutting edges with care and completeness and 
gives some account of the large amount of experi- 
mental work which has been carried out to analyse 
the forces acting on the cutting tool. It is, however, 
the succeeding chapters which are likely to be found 
most useful by the works manager faced with new 
problems, as these deal with the manner in which the 
principles laid down in Chapter I are applied in 
practice. The whole range of metal-cutting tools 
is dealt with, from the straight-forward lathe tocl to 
twist drills, reamers and milling cutters. Even 
the hand scraper is not neglected, although nothing 
is said about files. In all cases, clear diagrams and 
drawings illustrate the subject matter and many 
tables are given. 

Tool form rather than tool manufacture is the 
subject of the book ; none the less, much useful shop 
information is incidentally given, as, for instance, 
on methods employed in making tipped tools, on 
tool holders and on the procedure used in making 
formed cutters. The question of grinding is dealt 
with in detail throughout. This is an essential 
element in the subject, and is the only aspect of 
it in which the machines used are illustrated and 
described, the descriptions, however, concerning 
methods of use, not design. There is a similar 
section on tool hardening, with brief descriptions of 
the furnaces. The practical] nature of the book and 
the fact that it is intended to be of direct use in the 
shops is well illustrated by the fact that the list 
of references, which is divided into English, American 
and Continental sources, includes 22 trade catalogues. 








Higu-Carson Hicu-Speep STeEet.—It is stated in 
the current issue of Alloy Mefals Review that a new 
all-purpose high-speed steel is being marketed in the 
United States. It is claimed to be suitable for any 
type of cut, from the heaviest to the finest finishing cuts, 
in any class of material. The approximate percentage 
composition is as follows :—tungsten 18, chromium 4, 
vanadium 2-5, molybdenum 0-6 to 0-8, and carbon 1. 
The novelty is said to be in high carbon, which gives a 
hardness of 65 to 68 on the Rockwell C scale (approxi- 
mately 800 to 920 on the Vickers diamond-pyramid 
hardness scale) after standard heat-treatment, without 
specia] precautions. The hardness, moreover, is stated 
to be obtained without sacrificing toughness, the mechani- 
cal properties being still approximately equal to those 
of normal 18-4-1 tung hb i vanadium steel. 
Thus, good shock-resisting properties make the steel 
available for intermittent cuts, while good red-hardness 
renders it suitable for heavy cuts. 


-” 








EXTENSION OF BuRMA RalILway.—After consultation 
with the Government of Burma, H.M. Government in 
the United Kingdom has agreed to provide funds to 
enable the Burma State Railways to extend the line 
from Lasino to the Chinese frontier. This line would 
link the Burmese railway system with that of China, 
thus supplementing the Burma Road, and greatly 
improving communications. 


THE ENGINEERING 
OUTLOOK. 


VII.—AGriIcuLTURAL MACHINERY. 


Tux war has consolidated the steady improvement 
in the fortunes of the agricultural machinery 
industry, which had been proceeding steadily for 
the last few years. Moreover, there are grounds 
for believing that this improvement may be of a 
permanent character, since, in spite of the reluctance 
of the Government to commit themselves with 
regard to the measures which are likely to be taken 
after the war, it seems extremely unlikely that 
British agriculture will be allowed to revert to 
the conditions which prevailed for many years 
after the last war. The clash of interests between 
the industries manufacturing for export and the 
agricultural community will continue, of course, 
and there is likely to be strong pressure from 
organised labour and the urban community generally 
for the cheapest possible food supplies. Although 
it is impossible to forecast the organisation of 
British agriculture after the war, it is clear that the 
combination of a reasonable wage for agricultural 
labourers and the maintenance of cheap food supplies 
can only be achieved by the maximum of mechanisa- 
tion. 

Since the outbreak of war there has been a very 
marked expansion in the output of all types of 
agricultural machinery, but, except in the case of 
tractors, no exact statistics of output are available. 
Even for tractors there are no figures for the total 
production of the country, but some interesting 
figures were given by Lord Perry in April, 1940, 
for the Ford Motor Company, who are by far the 
largest individual producers. Lord Perry stated 
that, early in 1930, the Ministry of Agriculture 


securing a larger production of tractors in order 
to provide a reserve in the hands of the Government 
to be used in the event of war. The uction 
at Dagenham was, accordingly, step up, at a 
time which was normally a quiet one between 
seasons. A further increase in production was 
achieved on the outbreak of war, and actual produc- 
tion for the nine months ended March 31, 
1940, exceeded 12,000, more than four times the 
production for home use during the same period of 
1938-39. By April, 1940, production at Dagenham 
was approaching 2,000 a month. Although statis- 
tics are not available, it is known that other manu- 
facturers also achieved a substantial expansion of 
production during this period. 

It has been stated that, on the outbreak of war, 


by British farmers, and, according to a statement 
made by the Minister of Agriculture at the end of 
March, 1940, there were expected to be 70,000 in 
use by the summer of 1940. In practice, this 
figure was exceeded, and it was stated, in October, 
1940, that a total of 76,000 tractors had been made 
available. These figures have been criticised, 
however, as giving only an incomplete picture, 
by Mr. S. J. Wright, Director of the Institute for 
Research in Agricultural Engineering at the Univer- 
sity of Oxford. Mr. Wright referred to a detailed 
census of tractors whieh had been taken in Oxford- 
shire in September, 1939. This covered 839 tractors 
as compared with the total of 868 shown by the 
latest official census for the country, and the informa- 
tion asked for included the exact type of each 
machine and the date on which it was purchased. 
It was found that rather over 23 per cent. of the 
tractors had been purchased over seven years previ- 
ously and might be regarded, therefore, as due for 
replacement ; 10 per cent. of these had been bought 
more than 15 years before. Moreover, the census 
suggested that, quite apart from the war, about 
140 new machines would have been purchased 
during 1940. On the assumption that the tractor 
situation in Oxfordshire was typical of that in the 
country as a whole, at least 12,000 of the tractors 
available in September, 1939, were, or soon would 
be, overdue for replacement; and, of the 17,000 
new machines which would be available by the 1940 





harvest, at least 9,000 would have been bought 
even if war had not broken out. Mr. Wright 
considered that the genuine addition to the country’s 





approached the Ford Company with a view to|, 


there were about 55,000 tractors actually in use | 1938— 


tractor strength could not be considered sufficient 
to undertake the cultivation of 2 million additional 
acres of arable land. He pointed out, also, that the 
distribution of tractors throughout the country 
was very uneven: two-thirds were in about 20 
counties in the south and east, and only about 
one-third in the 40 remaining counties, from which 
the greater part of the extra acres would have to be 
obtained. Mr. Wright went on to say that the 
fact that the ploughing-up campaign was proceeding 
according to programme did not invalidate his 
argument, since the period over which ploughing 
could be carried on was a comparatively long one, 
and even the busiest tractor had time to spare in 
peace time between seasons. The pinch would 
be felt, however, at seed time and harvest. 

In reply the Ministry of Agriculture claimed that, 
by extension of the working day and the loan of 
tractors by one farmer to another, the necessary 
work was being done. For the current year the 
position should be very much easier, since the output 
of tractors during 1940 cannot have been less than 
30,000. In addition, a considerable quantity of 
machinery was ordered from abroad during the 


TaBLe I.— Agricultural Machinery (including Agricultural 
Tractors); United Kingdom Exports. (Monthly Averages.) 
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early stages of the war. For example, in April, 
1940, the Minister of Agriculture stated that tractors 
and other machinery had been imported from 
North America so far as dollar exchange and 
shipping facilities allowed: disc harrows and other 
implements had been bought from Australia, and 
Fiat tractors had been ordered from Italy. From 
the beginning of the war up to the end of July, 
Australia exported to Great Britain 800 reapers 
and binders in addition te other agricultural 
machinery. 

The problems of the ploughing-up campaign have 
considerably widened the scope of the agricultural 
contractor. Many farmers who are ploughing small 
areas of grassland for the first time would not 
find it economic to purchase machinery. A good 
deal can be and has been done by co-operative 
purchase or by renting a neighbour’s machinery. 
The latter course, however, presents considerable 
difficulties in a busy season, since the farmer must 
await the owner’s convenience and may then be 
forced to carry’ out the operations under un- 
favourable weather conditions. Contractors already 
had an established position in the country, mainly 





in connection with the operation of steam ploughs 
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and threshing machines, and, although the majority 
of the motor tractors are owned by individual 
farmers, there is no doubt that quite a considerable 
number are owned by contractors. The scope of 
the contractor is by no means confined to ploughing 
and harvesting, but covers practically all operations 
where the job can be carried out more expeditiously 
by means of machinery, but is not on a scale sufficient 
to justify self-sufficiency in equipment. In parti- 
eular, contractors should be in a position to under- 
take successfully those operations which, in addition 
to machinery, require a substantial labour force 
for a comparatively short period, such as potato 


British exports of agricultural machinery up to 
the end of 1939 are shown quarterly in Table I, 
on page 283, and by categories in Table II, on 
this page. It will be seen that, even before the 
outbreak of war, there was a considerable decline 
in the rate of exports in 1939 compared with the 
previous year, and a further decline took place 
after war was declared. The decline was fairly 
evenly spread over the various categories of machi- 
nery with the exception of threshers, of which 





arable farming, on which the market for agricultural 
machinery ‘primarily depends, rest on the establish- 
ment of a sound financial basis for such farming. 
Probably the most important step during the past 
year was the fixing of a national minimum wage 
of 48s. per week for agricultural wages and the 
adjustment of prices accordingly. The Govern- 
ment’s aim has been to fix prices at such a level 
as to cover increased wage and other costs and a 
reasonable, though certainly not large, margin of 
profit. Although there have been protests against 
these price levels from certain parts of the country, 
they appear, on the whole, to have been generally 
accepted. There has been, however, general 
anxiety regarding the policy of the Government in 
connection with the calling up of agricultural 
workers. In June, an order was made by the 
Ministry of Agriculture designed to prevent indus- 
trial employers from seeking to engage farm workers, 
including forestry and horticultural workers. It 
was hoped that this would bring back to agriculture 
former agricultural workers, whenever they fell 
out of employment elsewhere. Farmers were also 
given the right to ask for the return of particular 


TABLE Il.—Unrrep Kinepom: EXPorts oF AGRICULTURAL MACHINERY, BY CLASSES. 








motives at Crewe and Derby, including some of the 
4-6-2 streamlined “City” class. London and 
North Eastern Railway construction consisted mostly 
of 2-6-2 locomotives, including the ‘‘ Green Arrow ”’ 
three-cylinder mixed-traffic engines and the three- 
eylinder V.3 class of passenger tank engines. The 
Swindon works of the Great Western Railway were 
fairly busily employed on a number of miscellaneous 
types, including the 4-6-0 ‘‘ Hall ’’ class, 2-8-0 mineral 
engines and 0-6-0 light goods engines. A certain 
amount of reconditioning work was also undertaken 
in order to assist in replacing 100 locomotives 
which the company surrendered for war service 
overseas. A substantial part of the replacement, 
however, was made by a transfer of 40 locomotives 
to the G.W.R. from the L.M.S. and the L.N.E.R. 
New construction by the Southern Railway, which, 
so far as steam locomotives are concerned, has not 
been on a large scale for some years, was confined 
to completion of a pre-war order for ‘“ Q”’-class 
0-6-0 mixed-traffic locomotives and to work on the 
new 4-6-2 engines intended for the West of England 
traffic, the first of which was described on page 230, 
ante. 


TaBLe III.—Locomotives: United Kingdom Ezports. 
(Monthly Averages.) 
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production in the home market. 

The greater part of British exports in 1939 went 
to Empire countries, particularly South Africa, 
India, and Australia. The loss of Continental 
markets due to enemy occupation was not so serious, 
therefore, as in certain other branches of industry, 
though there was a loss of exports to the Scandina- 
vian and Baltic countries, to Belgium, France and 
Italy. Certain new markets have been developed, 
however. In the case of the West Indies, for 
example, a good deal of the machinery required 
for the cultivation of sugar and other crops was 
obtained from the United States. In order to save 
dollars, much of this, since the outbreak of war, 
has been supplied from the United Kingdom. 
Important shipments of threshing machines and 
ploughs have also been made to Turkey. 

It is clear that a high level of production of 
agricultural machinery for the home market will 
have to be maintained during the current year. 
It is hoped to plough an additional two million 
acres for the 1941 harvest, over and above the two 
million last year. Although, for the 
present, the County War Agricultural Committees 
have full power to ensure the compulsory ploughing 
of the additional acreage, in the long run the 
prospects of the continuation of a high degree of 





1941, however, although dairy cattle are to continue 
to receive preferential treatment, there will be a 
substantial reduction in supplies of concentrates. 
This should give an added impetus to grass drying, 
since the cost will no longer be the primary considera- 
tion. Another process in which some interest has 
been expressed is the treatment of straw with 
caustic soda in order to convert it to an animal 
foodstuff. It is admitted that there would probably 
be little scope for this process as a permanent 
feature, but there are obvious possibilities in war 
time, though these may be limited to some extent 
by the call on available supplies of straw for other 
purposes, such as paper making. Two methods 
have been suggested for the practical utilisation of 
this development ; one is the supply of small plants 
to individual farmers at a cost of, say, 251. for a 
small plant and 40/. for a larger one, and the other 
18 to put down factory plants in conjunction with 
firms engaged in producing animal feeding stuffs. 
VIII.—LocomorTives anD RoLLine Stock. 
The building programmes of the four main-line 
railway companies was considerably reduced during 
1940. Actual figures for construction have not been 
published, but the London Midland and Scottish 








Railway constructed a certain number of loco- 





The independent locomotive builders, for the 
most part, were well employed during the year, 
though not exclusively on locomotive construction. 
Along with rolling-stock manufacturers, however, 
these firms were seriously affected by the French 
collapse, as work was still in hand on substantial 
orders for the B.E.F. in France at the time of the 
collapse. In May, it was announced that the total 
value of orders placed for locomotives, rolling stock 
and permanent-way equipment for the British 
Expeditionary Force amounted to nearly 10,000,000/. 
This included an order for 240 Consolidation (2-8-0) 
locomotives placed with the North British Loco- 
motive Company, Messrs. Beyer Peacock and 
Company, and the Vulcan Foundry. The loco- 
motives were to be built generally to the L.M.S. 
Railway standard mineral-engine design, but 
constructed to a simpler specification. The order 
was later extended by an additional 100 Consoli- 
dations, to be built at Swindon to G.W.R. design. 
Work was pushed ahead rapidly and it was stated 





in May that individual locomotives had been 
completed in five months, compared with a normal 
building time of nine to twelve months. Neverthe- 
less, a large number of locomotives had not been 
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initia at the-time of the Dunkirk evacuation. 
The original intention having been that the locomo- 
tives should remain in France after the war, certain 
French specifications and requirements were incor- 
porated in the construction. Later, 22 of the 
completed locomotives were sold to Turkey. 

Quite a substantial volume of export trade has 
been maintained since the outbreak of war. 
Statistics are available only up to the end of 1939, 
and these are shown in Table III, opposite. The 
average level of exports in the first four months of 


TABLE IV.—Employment in the Railway-Carriage and 
Wagon and Tram-Car Industry. 








Number 
At | Number | umber | Number | Employed. 
July. Insured. ~ Employed. | (Index, 1924 

ployed = 100.) 
1924 52,180 2,774 49,406 100 
1 56,370 6,315 50,055 101 
1929 54,210 4,904 49,306 100 
1930 54,090 6,086 48,004 
1931 51,550 11,675 39,875 81 
1932 49,130 12,720 36,410 74 
1933 45,180 9,779 35,410 72 
1934 46,410 5,717 40,693 82 
1935 46,790 3,269 43,521 88 
1336 49,660 2,157 47,503 bay 
1937 50,610 1,689 48,921 99 
1938 58,610 2,977 55,633 113 
1939 . 53,910 1,634 52,276 
1940 . 683 

















the war, at 996 tons a month, was slightly higher 
than that for the preceding two months, though 
below the level which had prevailed during 1938 
and the first half of 1939. For the whole of 1939, 
the principal markets were South Africa, Kenya, 
India and New Zealand. Among foreign countries, 
Argentina, China, Brazil and Peru were the out- 
standing markets, though all four took less than 
in the previous year. 

Particulars of certain individual export consign 
ments for 1940 have been issued. One of the most 
important of these was the shipment by the North 
British Locomotive Company of 50 Mountain (4-8-2) 
locomotives for the New Zealand Government 
Railways. The same company also delivered five 
4-6-4 tank engines for the Federated Malay States 
Railways, while orders were received for 31 spare 
boilers for the South African Railways and eighty 
superheater boilers for the Bombay, Baroda and 
Central India Railway. Messrs. Beyer Peacock and 
Company delivered four 4-6-4—4-6-4 Beyer-Garratt 
locomotives to the Rhodesian Railways, with whom 
they also collaborated in the rebuilding of some 
25-year old 4-8-0 tender engines. The company 
also redesigned the standard metre-gauge 4-6-2 
locomotive type of the Leopoldina Railway in 
Brazil, so that Brazilian low-grade coal could be 
burned. Six engines ordered in April, 1939, had 
been delivered by January, 1940. The Vulcan 


TaBLe V.—Ezports of Railway Carriages and Wagons. 
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Foundry Company were engaged, as usual, largely | *lignmen 
on work for India. As the result of changed traffic 
conditions, the range of standard locomotives has 
been extended and the company were engaged on 
the construction of four new types of tank loco- 
motive and a new Pacific design. Of the latter, 
26 locomotives have been built. The company also 
received an order for six 2-8-2 broad-gauge freight 
engines from the Madras and Southern Mahratta 
Railway. Apart from the 22 locomotives already 
mentioned, Turkey has ordered considerable quan- 
tities of rolling stock in this country, and, in January, 


composed of State Railway officials would shortly 
be leaving for Great Britain to negotiate for the 
purchase of additional locomotives and rolling stock. 

Employment in the railway-carriage, wagon and 
tram-car industry is shown in Table IV, herewith. 
Statistics for the number insured at July, 1940, 


from 1,634 at July, 1939, to only 683 at July, 1940. 
Although some of the reduction may be attributable 
to the transfer of men to other industries, there 
is no doubt that the industry was very busy during 
the first half of 1940. The French collapse involved 
the cancellation of certain orders scheduled for the 
use of the B.E.F. in France and this caused some 
firms to reduce the number of their employees. 
A good many, however, still had work in hand in 
connection with pre-war orders for the home 
market, ¢.g., for the London Passenger Transport 
Board. Exports of carriages, wagons and 

up to the end of 1939 are shown in Table V, on 
this page. There was a substantial fall in exports 
in 1939 to 1,686,000/., compared with 2,961,000/. 
in the previous year. The outbreak of war caused 
the rate of export to be approximately halved, the 
figure for the first four months of the war being only 
313,0001., equivalent to a monthly average of 
only 78,000/., compared with an average of 172,000/. 
for the first eight months of 1939. For the year 
as a whole, the principal markets for complete 
carriages were Egypt, Kenya, South Africa and 
British West Africa ; while, for wagons and trucks, 
the most important markets were India, Kenya, 
South Africa, Iraq and the Sudan. 








MATERIALS FOR ELECTRICAL 
CONTACTS. 


A PAPER on “ Materials for Electrical Contacts,” by 


~ | Dr. J. C. Chaston, has been released for discussion by | goi4 


the Institution of Electrical The importance 
of the subject is shown by the fact that contact materials 
of one kind or another are to be found in every electrical 
installation and in almost all electrical instruments. 
An examination was, therefore, made of the princi 
types of failure which can occur in light-duty and 
medium-duty ar ath ~ or senaeaat am form of 
construction, operating in 

Light-duty contacts, that i is, those carrying currents 
up to about 0-4 ampere at any voltage, can generally be 
broken without producing electrical wear. The sole 
requirement is that the contact resistance shall remain 
at a very low and steady value. The factors which 
may affect contact resistance are design, i.c., area, 
shape, pressure and surface finish; formation of 
tarnish films as the result of atmospheric corrosion ; and 
formation of high 
gases or grease. 
when two metal surfaces are 


ven pressure is largely independent of the total area. 
a except under very small pressures, the 
surface finish has very little influence on the contact 
resistance. an! ee SS 
increased, the area of contact becomes larger and the 
contact resistance is redueed. The most obvious prac- 
Se ene ae Sue eee ae 
desirable to use as high a contact pressure as possi 
If a total contact load of about 1 Ib. is employed, there 
is little to choose between any of the types of con- 
struction so far as the resistance of clean contacts is 


if it is not possible to seal the contacts in 
a dust-proof enclosure, it is advisable to use a contact 
so shaped that a high local pressure is produced and, 


moreover, is maintained in service. 


i taeso Hable Go bo catmgyed ts cumtante of ib ue 
than in those of any other construction. For this 
reason, 
contact pressures are available. A domed surface in 
combination with a flat surface or two domed surfaces 
are much more suitable in these circumstances, since 

the contact pressure is then localised and less oppor- 
tunity is offered for dust to lodge and prevent good 


——— a contact o — a flat 
is ly the most is more 
paiipelignl Gan reek ene par a diameter 
ialeantneeoned inepememmbantae mechanical 


are not available, but the number unemployed fell | i 


concerned. When lower pressures must be employed, . 


they are not recommended when only light | times, 


Common Contact Materials 


Classified 
Resistance to Tarnishing. 


may all be formed in various combinations and 


according to their 














Approxi- 
mate 
Hardness 
of 
Material. A Remarks. 
Vickers 
Pyramid 
Hardness 
Numbers. 
Group A.—Completely 
Resistant to Tarnish- 
Pure platinum 39 
—— (eleetro- — ar " above about 900 
10 per cent. Ir 110 
20 per cent. Ir 200 
25 per cent. Ir 250 
30 per cent. Ir 290 
-platinum 
5 cent. Ru 130 
Platinum-gold-silver 
7:67:26. 70 
-silver— 
70 cent. Au 72 
Pure jum .. 420 —- above about 900 
leg. C. 
Pure gold <é ‘ 23 
o— B. — Resistant to 
to Oxidation at 
350 deg. C 
ae os 63 
percent.Cu .. 130 
Silver-palladium— 
50 per cent. Pd 84 
10 percent. Ru .. 195 
l4percent.Ru .. 245 
C.— Resistant to 
iietion: Lé oe 
‘Sulphide 7 Liable hing. 
Fine sil en P 23 Probably best all-round con- 
tact material. 
Gold-silver— 
5 per cent. Au 27 
10 per cent. Au 28 
. Au 37 — if any, more resistant 
-silver— tarnishing than fine 
5 cent. Pd 33 - thy 
10 per cent. Pd 40 
20 per cent. Pd 55 J 
mit cto o 50 Slight liable to 
per cent. Cu ly more 
10 per cent, Cu 75 } tarnishing .than fine 
20 percent.Cu .. 108) silver, 
Group D.—Liable to 
Oxidation, Sulphide 
Tungnen Abensed fiat 
Silver-tungsten ms 210 
jilver-tungsten car- 
surermsypisinm < | 1% 
jum 
137-290 
Silver- _ 
Silver-graphite _ 











1941, it was announced that a Turkish delegation 





be difficult to assemble the relay or other equipmen’ 





resistance to 
their ph 


used materials are listed 
tarnishing, and some details are given of 
characteristics. 


When complete resistance to tarnishing and oxidation 


to their 


the accompanying table, a eon tone of the more ‘com- 
monly 
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in all conditions is required, the choice is limited to 


pistinum and gold among the pure metals. Two! GRANOLITE TREATMENT FOR PISTON RINGS. 


other noble metals, rhodium and iridium, are very | 


tarnish-resistant, developing slight oxide films 
MESSRS. HEPWORTH AND GRANDAGE, LIMITED, BRADFORD. 


only when heated to between 900 deg. C. and about 
1,400 deg. C. Pure platinum itself is somewhat soft 
and it is usual, therefore, to employ “‘ commercial plati- | 
num.” This contains 0-5 per cent. of another noble | 
metal which has been purposely added as a 
Commercial platinum is one of the most widely weed | 
contact materials in instruments and relays carrying | 
small currents, and experience has proved its reliability | 
for this purpose. It is completely immune from oxida- | 
tion or tarnishing at any temperature or in any environ- | 
ment which fo Maly te So enscuntined, and in this | 
respect can be regarded as a standard to which all | 
other contact materials should be referred. It is 
readily worked and may be used in the form of headed | 
rivets or machined contacts ofany form. Alternatively, | 
discs may be welded to blades or other supports. 
Ses clbdbenn 3 is even more inert chemically to most 
mR... than platinum, being unattacked by aqua 
regia, but it may tarnish if heated in air to about | 
900 deg. to 1,200 deg. C. Its high cost, and the diffi- 
culty of producing it in the form of strip or wire, make 
it unsuitable for use in the massive form, but the recent 
development of bright rhodium plating has made 
available a contact surface which is as tarnish-resistant 
in almost all contact applications as pure platinum. 
Electro-deposited rhodium is extremely hard and if 
applied properly does not chip or flake. For protecting 
jewellery from tarnish, Gepulite of a Gidmess of about 
on . dupssite, up t0 about 0 00088 ‘o. _—— oe Fie. 1. “Scurrep” Surrace or UNTREATED 
more satisfactory for contact purposes. Pure gold | Rive. x25. 
is extremely soft and is not generally used for contacts. | 
Pure iridium is expensive and difficult to obtain in a| possible. Hence the surfaces should be smooth, 
ductile form, but small discs of iridium sheet have | relatively soft, and slightly porous. A smooth and 
occasionally been used for contacts. Among the | soft surface will cause the ring to bed-in rapidly and 
tarnish-resistant alloys of these noble metals, the most | | gently in a minimum time, while a porous surface 
commonly used are the iridium-platinum alloys con- | will hold a film of oil which will have the effect of ooun- 
ining up to 30 per cent. iridium. The effect of | teracting any local “dryness.” With the object of 
iridium additions is to harden the platinum very greatly | meeting these requirements, Messrs. Hepworth and 
and these alloys are chosen when the contacts are | Grandage, Limited, St. John’s Works, Bradford, have 
required to wi severe battering in service. As | evolved a special process for the treatment of piston 
an alternative, some attention has recently been given rings. This is termed the Granolite treatment, and 
to the ruthenium-platinum alloys, containing up to | consists in dipping the finish-machined rings in a hot 
5 per cent. ruthenium. In order to reduce the cost,| bath consisting of dilute roy acid saturated 








the possibility of ve, cheaper base metals with| with iron and containing also manganese. When 
these noble metals has, of course, received attention. | a ring is dip into the bath a slight attack of the 
Some years ago, it was suggested that, provided at least iron takes but this weir ettre Bene 


50 per cent. atomic of noble metal was present, the | deposition on the surface of iron- 
a tarnish-resisting characteristics of the | Normally, the coating is 0-000265 in. thick, ste ° 
metals would be retained. Although exceptions exist, | to the slight etching action of the acid, the 
this provides a good working rule. The number of increase in the thickness of the ring is stated to be 
alloys which fulfil this requirement and at the same/| not over 0-00015 in. After the treatment the rings 
time possess suitable mechanical and working charac- | are dip in oil. The phosphate coating —_ 
teristics is, however, limited and, in practice, the only | high oil-retention properties and is softer cast 
two which have been used to any extent are the plati- — p.. is claimed, moreover, that the treated surface 
num-gold-silver and gold-silver alloys. The platinum- property of counteracting any tendency to 
gold-silver alloy, containing about 7 per cent. of ane and this, combined with the ability of the 
platinum, 67 per cent. of gold, and 26 per cent. of silver, | coating to retain oil, effectively protects the rings and 
has had a rather wide popularity, and both this and the | cylinders during the running-in period ; in the course 
70 per cent. gold-silver alloy can be regarded as entirely | of which, some of the coating disappears in performing 
non-tarnishing. Some of the more complex 15-carat | its required function. The surface of a piston ring 
gold alloys have been used for contact brushes and | of 4K6 material, treated by the Granolite process and 





generally give good service. after bag ag -in under the same conditions as the ring 
(To be continued.) seen in Fig. 1, is shown in Fig. 2. The magnification 
is the same, namely, 25 diameters. The absence of 

will be noted. 





It is em ised that the process is entirely different 
THE GRANOLITE TREATMENT from the plain acid etching which is sometimes resorted 
to in an effort to achieve similar results. While an 
FOR PISTON RINGS. acid etch produces a porous surface, it destroys the 
Ir has long been established practice for a newly- | original smoothness of a good machined finish. In the 
assem bled — to be given a preliminary running-in case of the Granolite treatment, on the other hand, it 
treatment before being placed in regular service. In the | is claimed that the layer of phosphate deposited is 
case of internal-combustion engines, the main object | uniform and that the original machining accuracy 
of this preliminary treatment is to enable the pistons, | of the piston ring is preserved. Further advantages 
piston rings and bearings to become thoroughly mated | are that the coating enables the running-in time to be 
with their associated components and to —— the | curtailed, thus speeding-up production ; and that the 
formation of an amorphous ae ilby layer | phos deposit is » te hee a thus eliminating 
on their working surfaces. As a result of small irregu-| the r of rusting during the storage of the ri 
larities on the machined surfaces of the piston rings} We understand that the process, which is stated om, of 
and within the cylinder bores, local bearing pressures, | inexpensive, has been adopted with success by manu- 
during the running-in period, may become very high | facturers, who are applying it on a production basis to 
and, should a local breakdown of the lubricating-oil | al] classes of piston rings, including those for motor-car, 
film occur, the two surfaces may momentarily become | lorry, aero, marine, and stationary engines. 
fused. With the reciprocating movement of the parts, 
a shearing action takes place, resulting in the breaking 


away of the fused bond and causing disruption of the 
8 An exam le of this effect, which is known Tue Royal Bank or CaNnaDa.—With the current 


urfaces. 
as piston-ring “ scu ” is seen in Fig. 1, which shows | issue, the Monthly Letter of the Royal Bank of Canada, 
the surface of a scuffed piston ring under a magnifi- | Montreal, completes its twenty-first year of continuous 
cation of 25 diameters. The ring is of cast iron to| publication. The Monthly Letter, which was first 
British Standard Specification No. 4K6. On the piston | published in April, 1920, deals with international trade, 
rings of large engines the effect is often plain to the | economic and finance and kindred subjects. The current 
naked eye, and temper colours, indicating the high | Letter contains articles on Savings and Government 
temperatures attained, may be observed. Loans, extracts from the speeches of the chairmen of 
It is obviously desirable that the piston rings should | banks in the United Kingdom, and « brief summary of 
commence to exert a good gas-sealing effect as soon as | the economics of the past 21 years. 
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Fie. 2. Granowrre-TREATED RING AFTER 
Runnina-rx, X25. 


VERTICAL MILLING MACHINE 
WITH FIXED-BASE TABLE. 


Tue vertical milling machine with solid base and 
sliding head shown on the opposite page may, from 
the fact that it embodies many of the manufactur- 
ing firm’s characteristic features, appear at first sight 
a somewhat old type. This, however, is not the case, 
as the machine illustrated and here described, which 
is known as the CVM 25 vertical milling machine, is 
a considerable advance on the older type and incor- 
— rates a number of improvements, for example, 

It-in electrical control gear and dial feed-change 
mechanism. The machine is made by Messrs. Kendall 
and Gent (1920), Limited, Victoria Works, Gorton, 
Manchester. Its capacity as regards size of work 
may be gauged from the fact that the table has a 
tworking surface 5 ft. 6 in. long by 19 in. wide. The 
longitudinal traverse of the table is 4 ft. 6 in. and 
the transverse traverse is 21 in. The maximum height 
admitted between the spindle nose and the surface 
of the table is 2 ft. 2 in., and the distance from the 
centre of the spindle is 22 in. There are 18 rates of 

indle s and 8 rates of power feed to the table. 

e machine is operated by four motors, namely, one 
for the spindle drive, one for the vertical traverse of the 
milling head, one for the table feed and rapid traverse, 
and one for the cutting lubricant pump. 

The spindle-drive motor is of the constant-speed 
type and is mounted on the left-hand side of the column. 
The drive is transmitted by multiple Vee-ropes to a 
horizontal first-motion shaft on tope of the column and 
thence through a vertical splined shaft to the gearbox 
incorporated in the milling head. The stopping of the 
motor under any circumstances automatically stops 
the table-feed motor in order to eliminate the risk of 
damage from work being fed up against a stationary 
cutter. For setting purposes, however, the feed motor 
can be operated at will, provided the spindle is station- 
ary. The spindle s -change gears are of heat-treated 
nickel-chrome steel and slide on splined shafts. Of the 
18 spindle speeds provided, the first seven (15 r.p.m 
to 57 r.p.m.) vary by relatively small increments, these 
increments being larger in the next 9 speeds, from 
90 r.p.m. to 400 r.p.m. The last two speeds are 
630 r.p.m. and 840 r.p.m. The changes are made by 
the two levers seen on the right hand of the milling 
head. Each lever has three angular positions in a 
vertical e and their relative settings, according to a 
table ee them, determines the spindle speed. 
The spindle is of heat-treated high-tensile steel running 
in anti-friction bearings for the radial load, and double 
thrust-washers for the cut reaction and the spindle 


weight. 

drive is transmitted b means of six on the 
spindle, the driving wheel precision- to 
take them. The vertical traverse of the spi in the 


head is arranged by mounting it in a sleeve having 
fine adjustment by means of the handwheel seen in front 
of the milling head, the wheel being provided with a 
micrometer dial. Back-lash and end-play in this 
adjustment are eliminated by a patented device. 

sleeve is rigidly locked in place while cutting. The 
dia] indicator seen above the handwheel is used in con- 
junction with an adjustable depth stop, which enables 
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GAS-FIRED INSTALLATION FOR THE HEAT TREATMENT OF FORGINGS. 
MESSRS. THE INCANDESCENT HEAT COMPANY, LIMITED, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 287.) 
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MESSRS. KENDALL AND GENT 


MILLING MACHINE. 


(1920), LIMITED, MANCHESTER. 
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the operator to set the cut to within 0-001 in. Fora 
sequence of operations on a single component a series 
of these stops can be provided. The gear can also be 
used as a dead stop and the indicator can be used for 
checking the spring in the milling head. The spindle 
nose is flanged for the direct mounting of face milling 
cutters of large diameter and is bored to the non-stick 
taper tolerances of the British Standards Institution. 
The milling head is raised and lowered by a vertical 
screw, driven by a constant-speed reversing motor 
mounted horizontally at the top of the column and 
controlled by push buttons. Over-running in the 
upward direction is prevented by an electric limit 
switch and in the downward direction by the —— 
dead stop seen between the column ways below the 
head. Contact of the head with this stop ensures the 
slipping of a clutch in the drive. The over-run devices 
in both directions are positive in action and risk of 
is eliminated. The head slides on wide ways 

on the column and a full-length adjustable cad locking i 
is fitted to compensate for wear. The h 
lever is seen near the speed-change levers and ae 
an effective clamping action during mi 

The table is of deep section with tee ots out from | The 
the solid. The cutting lubricant troughs are fitted with 
strainers, and its return to the tank is arranged without 
employing trailing hose. The longitudinal traverse on 
the saddle is by means of a worm and a semiciro 


rack. The transverse movement of the saddle is 
effected by a screw completely protected from swarf. 








strip | be used with any of the 18 spindle s 








In both cases the thrust is taken, in both directions of 
motion, by heavy ball washers. Rapid power traverse 
is provided in both directions of both motions. Hand 
traverse for adjustment is effected by the large hand- 
wheels seen in front of the saddle base, both handwheels 
having micrometer dials. The control box visible 
between the handwheels contains the start and stop 
ears -buttons for the spindle drive and for the cutting- 
ubricant pump motor. The table feeds are derived 
from a constant-speed horizontally mounted motor with 
end-shield. The motor is coupled, through reduction 
gearing, to the gears in the feed-change box situated 
at the left of the base. These gears are of heat-treated 
nickel-chrome steel and are of the sliding type 
in an oil bath. The feed changes are made 
capstan wheel at the left of the base and are po 
indicated on the direct-reading conical dial visible near 
it. Eight feed changes, with a range of from 1 in. to 
12-25 in. per minute, are provided and can, of course, 
. The direc- 
tion of the table traverse is controlled electrically by 
a switch having four positions, viz., two for the longi- 
tudinal motion and two for the transverse motion. 
switch has a single lever, which is inclined in the 
—— it is desired the table should go, reverse 
motion being, of course, included. This system of 
electrical directional selection eliminates the possi- 


ular | bility of conflicting motions being engaged. The feeds 





at —_ pre-determined point by means 
of Seduantle hone 





The general construction of the machine will be clear 
from the illustration, but it may be noted that the base 
is of substantial proportions with the main sliding and 
table guides directly under the milling spindle, so that 
the table is effectively supported under the cutting 
area. Its stability is ensured by two well-spread 
auxiliary sliding surfaces. The ways are treated so as 
to have a high degree of hardness, the metal being 
dense and free from ity and having good maximum 
wearing qualities. sliding ways on the column for 
the head are of similar structure. The ways at 
the rear of the table are by close-fitting sliding 
covers. An extension of the base at the back forms the 
cutting-lubricant tank and carries the column. The 
impeller type lubricant pump is submerged in a small 

auxiliary tank. Faces are vided at the rear and 
sides of the base in order to facilitate the checking of 
the levelling after and during installation. 








GAS-FIRED HEAT-TREATMENT 
PLANT. 


THe method employed for the heat treatment, on 
a large production scale, of metal components naturall 
varies with the size of the articles involved and wit 
the type of treatment required. For relatively small 
parts, and when the time of heating is not unduly 
prolonged, a continuous furnace of the mesh-belt, 
roller-hearth, pusher, walking-beam or rotary type is 
— employed. The heated parts may be dropped 

ly into the quenching medium and subsequently 
lifted out periodically by means of a basket. Allter- 
natively, automatic conveyors may be employed for 
the continuous removal of the quenched articles from 
the tank, the parts being then transferred directly 
to a tempering furnace, which may itself be of the 
continuous type. When the heating cycle is a long 
one, however, continuous furnaces are somewhat at a 
disadvantage in that their dimensions usually have 
to be increased to rather unwieldly proportions. In 
such a case, therefore, batch-type furnaces are often 
employed, these, when operated under correct condi- 
tions, giving very uniform results and leaving little to 


be desired in to both quality and quantity of 
output. A t of this type has recently been com- 
pleted by Messrs. The Incandescent Heat Company, 


Limited, Cornwall-road, Smethwick, Birmingham ; it 
comprises gas-fired batch-type furnaces and mechani- 
cally-operated charging and quenching equipment. 
A general view of the installation is given in Fig. 1, 
on Plate XXII, while the general lay-out is shown in 
plan in Fig. 5, on page 290. It will be seen that the 
plant consists of five furnaces a, Fig. 5, a water- 
quenching tank 6, four oil-q tanks ¢, six 
- , and cooling tables d, and an 
electrically-operated charging machine e. 

In the works in which the new plant has been 
installed, the bulk of the forgings have to receive a 
soaking treatment of from two to three hours at tem- 
peratures ranging from 850 deg. to 910 deg. C. This 
period of heating is followed by an oil quench and then 
by a tempering treatment at 600 deg. C. In the case 
of some forgings a normalising treatment of two hours 
is carried out. The five furnaces are all of the firm’s 
deep, recuperative, under-fired, natural-draught type, 
havi a uninterrupted wor! chamber, 
pene in length, by 5 ft. in width, by 2 ft. in 
height. h furnace has a — of relay comgeyred 
one ton per charge of fo m a few 

ounds to pct: 5 ewt. cankt The tome Fa one are heated by 

urners firing into individual chambers below the 
hearth. Pre-heated secondary air is employed in 
such a manner that complete combustion takes place 
before the gases enter the furnace proper. The gases 
travel through vertical uptakes, capable of being 
regulated, arranged on each side of the furnace, and 
are finally withdrawn to waste-gas flues near the 
door opening. The then travel through deep 
recuperators built below the hearth, which serve to 
heat the incoming secondary air. In addition to a 
refractory lining, the side walls of the furnaces are 
heavily insulated, thus minimising heat losses. The 
furnace doors, which are counterbalanced, are opened 
and closed by means of geared hoisting tackle, as may 
be seen in Fig. 2, on Plate. XXII. The flow of gas to 
each furnace is controlled automatically, control 
equipment being in the rear wall of the 
furnace. This is seen in Fig. 4, on page 290, which 
also shows the disposition of the gas burners. A 
central control panel on which are arranged five 
indicating pyrometers, enables the temperature of each 
furnace to be read off. Moreover, a continuous record 
of the temperature of each furnace is provided by a 
multipoint recording pyrometer. 
An interesting feature of the installation is the 
machine, which, as shown 


ay “aye charging 





the entire front of the 
own diagrammatically, 


in Fig. 2, travels on rails 
plant. 


The machine is also 
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in plan, in Fig. 5, on page 290. It consists essentially 
of a tra furnished wi 


in 5 seconds. work on 
of the charging machine, one of the six loading 
tables shown at d in Fig. 5 is emplo These are 
constructed of 9 in. by 4 in. steel joists, the spacing | in 
of which is similar to that of the piers of the 
furnace hearth. A portion of one of the tables 
may be seen on the extreme right in Fig. 3, on page 290. 
Large forgings to be heat-treated are placed directly | 4 
on the loading table, but small parts are arranged on a 
nickel-chromium alloy perforated tray before being 


For loading 


gear. 

hanism is set in motion from the driving 
platform by an automatic electric push-button starter, 
working in conjunction with limit switches and an 
electrically-operated brake on the motor shaft to 
prevent over-running. The carriage a | of the 
machine is raised and lowered by means of 

toggle levers operated from a motor through reduction 
gear and a crank, so that continuous rotation of the 
motor can be maintained. and lower 
positions of the runway are controlled by limit switches 
and an electro ical brake. The toggle levers, 
when in the vertical position, provide a mechanical 





lock to relieve the brake load. The is con- 
trolled by four guide rollers to ensure align- 
ment during operation. The traversing of the machine 


is effected by a variable-speed drum control, driven 
by a motor through reduction gear. The controller is 
fitted with a conventional-type “ dead-man ” operating 
handle. A maximum running of 250 ft. per 
minute can be obtained and it is claimed to have been 
found possible to quench a load from a furnace most 
distant from the nearest oil tank in 21 seconds. 

The quenching tanks, two of which are seen in Fig. 3, 
on page 290, are 12 ft. long by 6 ft. wide by 8 ft. deep, 
and are furnished with side extension and splash plates 
to run off the overflow. Each tank has a capacity of 
15 tons (3,500 gallons) of oil, which gives — 
quenching volume for the load. The Sans, 
being placed on the table of the tank in the manner 
described above, is lowered smoothly and quickly into 
the oil by means of wire ropes from overhead 
drums and driven by a motor reduction gear 
wom enh pomer The movement is controlled by a 

working in conjunction with limit switches. 
Eos cetaclins anteater dl aehadl os Ge an ef on 
tanks and may be discerned on the right in Fig. 4. 
If judged necessary, the load can be given an u —_ 
down motion through the oil, after reaching the 
point in the quenching tank, by ouitebly manipulating 
the _control buttons. Provision against excessive 
of the oil is made by means of oil coolers, 
t which the oil is continuously: circulated. 
over the oil tanks and fumes are 
withdrawn by four exhausts located inside the ducting 
leading from these hoods. 








Tue JUNIOR INSTITUTION OF ENGINEERS.—The annual 
luncheon of the Junior Institution of Engineers will be 
held at the Holborn Restaurant, on Saturday, April 26. 
The Rt. Hon. The Viscount Falmouth, President of the 
Institution will occupy the Chair. 


TESTING THE THICKNESS OF CHROMIUM PLATING.—In 
@ paper recently submitted to the Electrochemical 
Society, Messrs. S. Anderson and R. W. Manuel describe 
an apparatus employed for the determination of the thick- 
ness of chromium plating. This is based on the principle 
that the ampére-seconds required for the anodic disso- 
lution of a given small area of the plating are propor- 
tional to the thickness of the deposit. The electrolyte 
employed consists of a mixture 1N solutions of trisodium 
phosphate and sodium sulphate and the areas stripped 
in the test are 4-8 mm. or 2-4 mm. in diameter. As soon 
as an area has been completely stripped, the potential of 
the metal in that area changes abruptly. 


NOTES ON NEW BOOKS. 


The Iron and Steel Industry. By G. Brown, B.A., 
and L. Ornrorp. London: Sir Isaac Pitman and 
Sons, Limited. [Price 6s. net.] 

Tuts is rather a breathless book. In 120 pages, one 
is taken through the history of the iron and steel 
industry ; given an account of its raw materials; the 
process of reducing ores ; various methods of manufac- 
ture; rolling, forging, casting, wing, ete. ; 
some information on chemistry and structure; and a 
geographical account of some of the important 'produe- 
ing centres. As a natural result, most of the information 
is in such bare outline that it can hardly be of much 
value even to the general student, to whom the preface 
states the book is addressed. It is not clear who this 

“ general student " is—possibly the student of econo- 

mics is intended, but even his curiosity and needs 

cannot be satisfied by a description of drop forging, 
upset forging, cold heeding end ing contained 

in 264 words. As is not unusual in semi-popular 
books of this class, the authors explain some matters 

- an elementary way and then leave it to the reader 
to struggle with others more recondite. For instance, 
a clear diagram and description of a blast-furnace 

are given, and later reverberatory furnaces are talked 

about, without, as far as we can find, any elementary 
explanation being given of what a reverberatory 
furnace is. By inference, the matter on 62 is 
clear enough to anyone who is already familiar with 
the subject, but we doubt if the “ general student ” 
having read the book could give a remereneng fae 
to the question—what is a reverberatory ? 

The matter is sometimes carelessly expressed. To say 

that “ the main purpose of the basic slag,4.e., 

is to combine with the impurities,” is to 

"vecther same for limestons. On page 7. declinn 

is another name for limestone. P raphe 

with direct-arc furnaces, it is satel that 

Principle of these furnaces is to direct. the aro fom 

the vertical electrodes on to the bath of slag and metal,” 


and that in the indirect-are furnace mag me g 
produced by the resistance offered ee Naa 
radiated and reflected from the:roof.” The diagrams 


on page 72, opposite, show the contrary arrangements. 





Aircraft of the Fighting Powers. Compiled by H. J. 
Coorer and O. G. Tuerrorp; edited by D. A. 
Russeit. Leicester: The H h Publishing 


Company, Limited. London : 

Son, Limited. [Price 10s. 6d.] 
WITH increasing opportunities to study British, some 
American and, occasionally, German —— = in 
flight, and the instruction in aircraft iden 
thet i teen imparted to «lange proportion of the 
population of these islands, undoubtedly is 
now a public ready to appreciate 
on contempo aircraft, intermediate between the 
various pocket brochures and the and somewhat 
expensive All the World's Aircraft. present work 
appears to fit admirably into the vacant niche. The 
technical details are succinct and clearly arranged ; 
the half-tone illustrations are of high quality—although 
it may be remarked that views taken from other 
aircraft, and especially those taken from above, — 
only a limited utility for identification purposes ; 
the line drawings are clear, and commendably — 
from minor details which might confuse the general 
effect without materially assisting the inquirer. The 
intention is to make the publication an annual one, so 
long as circumstances invite its continuance; and 
reat nape Op in the next edition, on. the oppor 
tunity m be taken to emphasise the points of 
difference similar types, by the use of bolder 
t or by the addition of supplementary notes and 
ie to the line drawings. 








CoaL PRODUCTION IN THE UNITED SratTes.—The 
average daily production of bituminous coal in the 
United States, during the week ending March 15, was 
1,858,000 tons, compared with 1,800,000 tons in the 
preceding week, and 1,409,000 tons in the corresponding 
week of 1940. ee 

RAILWAYS (ADDRESSING OF MERCHANDISE) ORDER.— 
The Minister of Transport has recently issued an Order, 
entitled the Railways (Addressing of Merchandise) 
Order, 1941. The effect of this is that railway companies 
are not now obliged to accept articles or packages con- 
signed to Birmingham, Brighton, Bristol, Edinburgh, 
Gateshead, Glasgow, Hove, Leeds, Liverpool, London, 
Manchester, Newcastle-upon-Tyne, Salford, and Sheffield, 
unless the address of the consignee on the consignment 
note, and elsewhere, wherever the consignee’s address is 
required under the Standard Terms and Conditions of 
Carriage, includes the number—or letter and number as 
the case may be—of the postal district of the consignee’s 








premises. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, and, unless otherwise stated, the price is 2s 
net, or 2s. 3d. including postage. 


Safety Requirements for Mains-Operated Radio 
Apparatus.—A second revision of Specification No. 
415, which deals with the safety requirements of mains- 
operated apparatus for radio, acoustic and visual repro- 
duction, has recently been issued. This revision was 
undertaken chiefly as a result of the circulation, by 
the Setemetional Electrotechnical Commission, of a 
draft international specification for safety requirements 
for mains-operated radio apparatus. The present 
revision has incorporated as much of the material of 
this draft as has ved acceptable to the interests 
of this country. The scope of the present revision is 
wider than t of the Commission’s draft, for it 
includes television and public-address equipment, but 
it can be said that the present issue of the specification 
differs little in principle from the Commission's 
proposals, so that, when circumstances permit of the 
completion of the international draft, the British 
Standard will be found to be in line on all fundamental 
_— though differing in some important details. 

general plan of the specification follows the lines 
of the previous edition, issued in November, 1936, 
except that Section 4 has been directed more specifi- 
cally to the design features of the apparatus than to its 
actual construction. A new Section (No. 7) has been 
added, dealing with the installation of the apparatus. 

Materials for Horizontal Damp-Proof Courses.—This 
specification, which was first issued in March, 1937, 
has now been revised in the light of experience gained 
in its use. The chief alterations comprise a reduction 
in the minimum thickness of copper damp-proof 
courses and a re-arrangement of the clauses referring 
to the im ting and coating materials employed 
in the manufacture of bituminous damp-proof courses 
with hessian base. The maximum amount of inert 
material admissible is not now stated, but the properties 


| of the material are more exactly specified. 


Earthing Clamps and Clips.—In 1938, the Institution 
of Civil Engineers issued a publication entitled ‘* Regu- 
Electrical Installations to Metal 

and Water Mains.” These Regulations 
under the auspices of the Institution as 


these Regulations prescribes that every earth-connecting 
device to a water main or water pipe shall be of an 
approved design, so as to ensure an efficient electrical 
connection. Committee which drafted the Regula- 
tions ese cnneeee the British Standards Institution to 
draw up a which could be taken as a basis 
the approval of earth-connected devices. This 
request has resulted in the issue of Specification No. 
1-1941, relating to clamps for use on meta! 
pipes of internal diameter up to 3 in. The specification 
based on performance rather than on meehanical 
but certain mechanical features of construction 

bed. For example, the connection of the 

lead to the clamp must not be made by 
means of the screw, or screws, which are themselves 
used for tightening the clamp to the pipe. A range of 
sizes has stan i and tests for electrical 
resistance and for torque are prescribed. In an appendix, 
some notes are given on the relation between the 
internal and external diameters of copper, iron or lead 


aif 
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United Slates War Lake Series No. 4. 
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ton: Superintendent of Documents. [Price 1 dol.) 
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PERSONAL. 


Mr. T. H. WaATERMEYER, M.Inst.0.E., M.Inst.T., 
A.M.LE.E., who was appointed general manager of the 
South African Railways and Harbours, Johannesburg, 
in 1933, has now retired. 

Proressor P. A. HiILinousE, D.Sc., Mr. JAMES 
Foster Kive, C.B.E., Emeritus Proressor A. L. 
MELLANBY, LL.D., D.Sc., and Sm Harotp E. Yarrow, 
Bart., C.B.E., have been elected honorary members of 
the Institution of Engineers and Shipbuilders in Scotland. 

Mr. Freperick 8S. WuHaliEy, M.C., M.I.Mech.E., 
managing director of Messrs. Vulcan Foundry, Limited, 
Newton-le-Willows, Lancs, and Mayor E. C. STRAKER, 
chairman of Messrs. Robert Stephenson and Hawthorns, 
Limited, Forth Banks, Newcastle-upon-Tyne, have been 
elected directors of Messrs. North British Locomotive 
Company, Limited, Springburn, Glasgow, N. 

The offices of the InstrruTion or LOCOMOTIVE ENGI- 
NEERS have been temporarily removed to 10, Park Hill- 
court, East Croydon. (Telephone: CROydon 4543.) 

MESSRS. CROMPTON PARKINSON, LimirEep, Electra 
House, Victoria-embankment, London, W.C.2, inform 
us that their lamp depot at Liverpool has been trans- 
ferred to 6, Stanley-street. The telephone number, 
Bank 8946/7, is unchanged. 

Following a long and severe illness, L.-Con, W. A. 
VIGNOLES, D.S.O., has been obliged to relinquish his 
appointment as senior managing director of Messrs. 
Evershed and Vignoles, Limited, Aeton Lane Works, 
Chiswick, London, W.4. Mr. J. C. NEEDHAM succeeds 
him in that capacity, and Mr. M. Voves and Mr. D. D. 
WaLKER have been appointed additional managing 
directors. Colonel Vignoles remains a member of the 
board of the Company. 

COLONEL W. A. Bristow has been appointed President 
of the Association of Tar Distillers for the ensuing year. 

Mr. NEVILLE ROLLASON has been appointed to succeed 
the late Mr. C. J. WatsH as managing director of the 
United Steel Companies, Limited, Sheffield. Mr. Ricnarp 
SUMMERS, chairman of Messrs. John Summers and Sons, 
Limited, Shotton, Chester, and Mr. ALLAN McDIARMID, 
chairman of Messrs. Stewarts and Lloyds, Limited, have 
joined the board of the United Steel Companies. Sm 
WALTER BEnTON Jones, chairman of the United Steel 
Companies has been made a director of Messrs. Stewarts 
and Lloyds, Limited. 

Mr, R. N. Rees is succeeding the late Mr. J. B. 
ALLAN as general manager of the foundries of Messrs. 
The Staveley Coal and Iron Company, Limited, near 
Chesterfield. 

LizvuT.-COLONEL Lorp DupLEY GorRDON, D.S.O., has 
been elected President of the Federation of British 
Industries, 21, Tothill-street, London, 8.W.1, for the 
second successive year. 

Dre. H. C. Watts, M.B.E., D.Se., M.Inst.C.E., 
works director of Messrs. The Airscrew 
London 


Aeronautical Society for a second period, namely, for 
the years 1941-1943. Mr. C. J. Trrumr, B.A., has been 
appointed to the board of directors of Messrs. The 
Airscrew Company, Limited. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Scottish Steel Trade.—Active conditions continue 
the Scottish steel trade, high-grade steel 


161. 38. per ton; sections, 151. 8s. per ton; medium 
plates, 4 in. and thicker, rolled in sheet mills, 211. 15s. 
per ton; black-steel sheets, No. 24 gauge, 222. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—The malieable-iron makers in 
the West of Scotland are satisfactorily employed at the 
moment, and order books are well filled. The supply of 


have been asked again to institute collections. The 
position with the re-rollers of steel bars has not changed 
materially and although the majority of the makers are 
fully employed, a few are able to handle specifications 
for early delivery. Raw material has been in good supply 
and fairly good stocks of semies are held. The present 


No. 3 bars, 131. 128. 6d. per ton; No. 4 bars, 131, 178, 6d. 
per ton; and re-rolled steel bars, 171. 158. per ton, all 
for home delivery. 

Scottish Pig-Iron Trade.—No change has to be reported 
in the pig-iron trade of Scotland and all the furnaces in 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—The heavy aggregate tonnage 
output of iron and steel, and considerably increased 
imports of tonnage from the United States, are resulting 


| 


vel 


g 


Basic Iron.—The fixed price of basic iron at 120s. 
is nominal. Makers are turning out sufficient 
for the requirements of their own. steelworks but the 
production leaves no surplus for other purposes. 


| 


wherever possible. Strict rationing of customers is still 
necessary to ensure that the requirements of consumers 
having priority delivery claims are adequately met. 
The hope is expressed, however, that the present limited 
make will be increased and that there will be a substantial 
expansion in the imports from overseas. Buyers are 
realising that it is useless to place orders under existing 
conditions, but are pressing for full supplies under running 
contracts. The stabilised quotations remain at the 
equivalent of No. 1 grade of iron at 138s. 6d., delivered 


are still somewhat difficult to obtain. 

Blast-Furnace Coke.—Durham  biast-furmace coke 
is plentiful, but sellers are disinclined to add to their 
distribution commitments until they have considerably 
reduced delivery obligations and, as the requirements of 
local users are well covered, market transactions are few. 
The recognised values are based on good medium qualities 
at 35s. 6d., f.o.r. 

Manufactured Iron and Steel.—A considerable tonnage 
of semi-finished iron and steel is being kept at the re- 
rolling mills, all .of which are fully employed. Many 
descriptions of finished material can be purchased only 
for supply over long delivery periods, The demand for 
heavy_constructional steel, however, is easy and makers 
of ‘joists are well abreast of their commitments. In 
delivery allocations for.the present quarter, special 
consideration has been given to the provision of the steel 
plates and sections required for shipbuilding. Bars, 
sheets and special alloy steels are in strong demand and 
railway material is being taken up freely. Soft steel 
billets are quoted at 121. 5s. per ton; hard billets at 
131. 12s. 6d. per ton; joists and sections at 151. 8s. per 
ton; heavy ship plates at 161. 3s. per ton; and heavy 
rails at 141, 10s. 6d. per ton. 

Scrap.—The improvement reported in the supply of 
fron and steel scrap is barely sufficient for the demand, 
particularly in the case of heavy descriptions. 








GOLD PRODUCTION IN QUEBEC.—Statistics issued by 
the Bureau of Mines of Quebec indicate that the produc- 
tion of gold in the Province, during the year 1940, totalled 





prices are as follows :—Crown bars, 151. 12s. 6d. per ton ; 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Scottish 
Centre : Tuesday, April 15, 6.15 p.m., The Heriot-Watt 
College, Edinburgh. Annual General Meeting. (i) Annual 
Report of the Committee. (ii) “ Recent Developments in 
Switchgear,” by Colonel B. H. Leeson. North-West Centre: 
Saturday, April 19, 2.30 p.m., The Engineers’ Club, 
Albert-square, Manchester. Annual General Mecting. 
(i) “ The Measurement of Lighning Voltage and Currents 
in South Africa and Nigeria,” by Mr. F. R. Perry. (ii) 
“The Mechanism of the Lightning Discharge and Its 
Effect on Transmission Lines,” by Messrs. C. E. R. 
Bruce and R. H. Golde. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, April 17, 3.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Ordinary General 
Meeting. ‘“‘ The Strength of Undermined Strata,” by 
Dr. W: H. Evans. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 18, 
6 p.m, 39, Victoria-street, Westminster, S.W.1. Ordinary 
Meeting. “ Fittings and Their Effect on the Efficiency 
of Supply Lines,” by Mr. 8S. J. Moore. Sheffield Section : 
Friday, April 18, 6.30 p.m., The Sheffield Metallurgical 
Club, 198, West-street, Sheffield. Informal Discussion 
Evening. ‘ 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Welsh Coal Trade.—Operations on the Welsh 


ptoblem of arranging for a better supply of tonnage to 
enable exporters to maintain the overseas coal trade 
was again engaging a good deal of attention locally, 
and satisfaction was expressed at the decision of! the 
Minister of Shipping to appoint three “ apeed-up ” chiefs 
for the ports. The regional representative appointed 
for the Bristol Channel area is Sir Willie Reardon- 


He will work in close co-operation with 
the district representatives and with all authorities whose 
functions relate to the turn-round of shipping. He will 
be available for consultation by shipowners and by 
agents seeking advice or who have suggestions to make. 
Best large coals were being steadily taken under existing 
contract commitments and stem lists for the sized 
grades were almost completely filled for a long time to 
come. There was a sustained request for the bituminous 
small classes, which were not easy to seeure for early 
shipment, but dry smalls were generally available for 
prompt delivery and were dull. Cokes were busy, but 
patent fuel was slow. 

The Iron and Steel Trade.—Brisk conditions still ruled 
in the iron and steel and allied industries of South Wales 
and Monmouthshire. The demand for various finished 
articles continued to be active, but most producers were 
well stemmed ahead and works were engaged almost to 
full capacity. 








ASSISTANCE TO SOUTHWARK COMMERCIAL FirMs.— 
We learn from The Board of Trade Journal that special 
provision for commercial firms affected by enemy action, 
within the Borough of Southwark, is being arranged in 
the Commercial Library, 56, Southwark Bridge-road, 
London, 8.E.1. (Telephone, WAT 6574.) This includes 
permission temporarily to have correspondence addressed 
care of the Library; the use of telephones and type- 
writers ; office accommodation for the occasional use of 
staff; a register of the temporary addresses of firms 
whose premises have been affected by air raids; a list 
of empty properties in the district where new accommo- 
dation may be found; and a wide range of directories, 
annuals, dictionaries, code books, and trade journals. 
By this means the Southwark Borough Council has 
already reduced the inconvenience caused by enemy 
action and has helped firms, while seeking new accommo- 
dation, to continue to carry on business in the immediate 
locality and so maintain the goodwill built up at their 





1,017,386 oz., valued at 39,169,361 Canadian dols. 


Southwark address. 
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GAS-FIRED HEAT-TREATMENT PLANT FOR FORGINGS. 


INCANDESCENT HEAT COMPANY, 
(For Description see page 287.) 


MESSRS. THE 


LIMITED, BIRMINGHAM. 





FILM LIBRARY OF THE UNITED 
STATES BUREAU OF MINES. 

Tue United States Bureau of Mines, Washington, 
possesses a library of cinematograph films which 
are loaned free of charge to educational institutions, 
engineering and scientific societies, civic and business 
conmieiieah clubs and other ible organisations 
within the United States. The library contains some 
three million feet of film dealing with upwards of 
45 subjects, and new titles are added almost every 
month. The films show mining operations and related 
manufacturing processes; and they illustrate where 
minerals are found, how they are extracted from the 
earth, utilised and conserved, and in what ways they are 
manufactured or refined into useful everyday products. 
Individual films deal with such subjects as asbestos, 
lead, motor spirit, storage batteries, the making and 
shaping of steel, water power, and nickel mining. The 
production of the films is arranged, and the cost 
defrayed, by private industry as represented by mining 
companies and manufacturing firms, the Bureau of 
Mines contributing technical advice and undertaking 
the distribution of the films. 

The Bureau’s motion pictures are shown more than 
100,000 times annually in the United States to audiences 
apereeating some 10 million persons. Some of the 
films are often booked as long as 10 months or a year 
in advance, and, latterly, on account of their increased 
use in institutions training workers for national defence, 
the demand has become more insistent. Nevertheless, 
it was recently decided to make the library available 
to countries in Latin America in order to promote 
cultural relations between the United States and the 
South American republics. Films dealing with a variety 
of technical subjects have already been shown in 
Mexico, Brazil, Argentina and Peru. The Engineering 
Society of Peru has reported that films illustrating the 
manufacture of safety glass, the development and work- 
ing of the internal-combustion engine, the production 
and uses of cement and concrete, and the evolution of 
the oil industry have been particularly appreciated by 
audiences made up of engineers, scientists and students. 
The desire to extend the service to other South American 
countries has naturally created a problem for the 
Bureau as distributors of the films, but it is hoped to 
meet all these calls by the early production of additional 
prints. 
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For the duration of hostilities, 
the Editorial and Publishing 
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20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the _ Editorial 
Department is Hayes 1730, 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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Vou. 151. . No. 3926. 
TRANSPORT 
CO-ORDINATION. 


TE criticisms by the Select Committee on 
National Expenditure regarding certain features of 
war-time transport organisation, and the related 
remarks by the chairmen of the main-line railway 
companies to which we referred in a leading article 
on March 21, have now been followed by official 
action on the part of the Minister of Transport 
(Lieutenant-Colonel J. T. C. Moore-Brabazon) : 
though it is by no means clear that the steps to be 
taken—or, at least, their apparent implications— 
will command whole-hearted approval from the 
industrial and other users of the transport services, 
who, in the long run, must pay the bill. The state- 
ment issued by the Ministry of Transport on April 5 
was in somewhat general terms and did not disclose 
whether or not the names mentioned in it represent 
the full strength of the proposed Council. If they 
do not, it may be premature to criticise the com- 
position of the Council; but it may be observed 
that, so far, it contains no one who can be said to 
represent the ordinary user of transport. 

The announcement states that the Minister has 
decided to set up immediately a War Transport 
Council, the function of which will be to advise him 
on questions of transport policy; and that, “in 
addition to examining all matters which the Minister 
may refer to them, the members will be invited to 
put forward any proposals which, in their view, 
would increase the contribution that transport is 
making to the war effort.” The Minister himself 
will be chairman of the Council, and the following 
have accepted invitations to serve on it: Mr. W. P. 
Allen, general secretary of the Associated Societ; Ry 
Locomotive Engineers and Firemen ; the Rt. 

Sir Arthur Griffith Boscawen, chairman of the 
Transport Advisory Council; Mr. Arthur Deakin, 
acting general secretary of the Transport and 
General Workers’ Union; Mr. John F. Heaton, 
chairman and managing director of Messrs. Thomas 





Tilling, Limited ; Lieut-Colonel Sir Maxwell Hicks, 
C.B.E., chairman of Messrs. McNamara and Com- 
pany, Limited, and Messrs. Allied 

Limited; Col. Sir William Prescott, C.B.E., 
M.Inst.C.E., chairman of the Lee Conservancy 
Board and chairman of the 

Water Board; Mr. J. D. Ritchie, M.C., general 
manager, the Port of London Authority ; and the 
Rt. Hon. Lord Stamp, G.C.B., chairman and Presi- 
dent of the Executive, London Midland and Scottish 
Railway. The Parliamentary to the 
Ministry of Transport (Mr. F. Montague), the Per- 
manent Secretary (Sir Leonard Browett, K.C.B.), 
and the Deputy Secretary (Mr. R. H. Hill, C.B.) 
will also serve on the Council, which will have as 
secretary Mr. 8. W. Nelson, of the Ministry. 

The point should be emphasised that the main 


ped purpose of the new Council is strategic; that of 


directing to the greatest military advantage a 
system—or, rather, an association of transport 
systems—which has been developed initially for 
purely peaceful objects. Already a great deal of 


203 co-ordination has been achieved in each of the 


constituent systems, by the work of the Railway 
Executive Committee, the Road Haulage Consul- 
tative Committee, the Transport Advisory Council, 
by the efforts of Mr. Frank Pick in his recent 
appointment to investigate the possibility of making 
fuller use of canals, and by the various regional 
officers who are now responsible for the operations 
of the principal ports. The new Council, it is 
stated, is to occupy a position in relation to transport 
analogous to those of the Board of Admiralty, the 
Army Council, and the Air Council in relation 
to the respective fighting Services, to ensure that 
the most efficient use is made of the 20,000 route 
miles of railways, the 180,000 miles of roads and 
the 3,000 miles of canals which constitute the 
internal trade and strategic highways of the country. 
What may be the number of vehicles involved is 
not likely to be disclosed in time of war, but the 
most recent pre-war figures show that there were 
about one and a million goods vehicles in 
use on the railways, and about half a million goods 
vehicles on the roads, in the hands of 220,000 
operators. The latter total has probably been 
reduced to an appreciable extent as a result of 
Service requisitioning; but a new factor has 
recently entered into road haulage, the Ministry of 
Transport having instituted a Government-owned 
fleet which, it was stated, is to be used largely for 
the relief of congestion at the ports. 

If, as the preliminary announcements indicate, 
and as the title of “War Transport Council” 
suggests, the purpose of the new organisation is 
solely that of promoting greater war efficiency, no 
exception can be taken to its aims. There is concern 
in some quarters, however, lest it should prove to 
be, in reality, merely the first step in an attempt to 
nationalise the transport of the country on a 
more permanent basis. If this is the real motive, 
the proposition is one which calls for a much more 
detailed examination than can possibly be given 
to it under present conditions, and certainly the 
industrial interests that would be principally affected 
should be given proper opportunities to investigate . 
the probable effect on their individual activities. 
Industry does not exist merely to provide occupation 
for transport undertakings, and must not be called 
upon to organise its affairs, without regard to 
commercial considerations, purely from the stand- 
point of making everything easy for the transport 
services and their mnel. There is no indication 
that the heads of the great railway systems regard 
industry in this light, but there are others who 
appear to do so, and who, in their demands for such 
amenities as ever shorter hours of duty and the 
abolition of “ split” turns and overtime, are apt to 
disregard the disorganising effect of their desired 
improvements upon the general flow of trade. 

Changes there must be, from time to time, in any 
organisation that is not to become gradually obsolete, 
but it does not follow that any benefit will follow 
from forcing the pace of development. Generally 
speaking, the amalgamation of the railways into 
four main groups has produced good results, but it 
would not be safe to argue from this fact that a 
further amalgamation would preduce additional 
benefits, pro rata much less that the permanent 
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concentration of the control of all transport in the 
hands of one body, in the deliberations of which 
railway interests must necessarily predominate, | 
would be to the ultimate benefit of the user. 

We are not among those who would place on the | 
railways the entire responsibility for the decline of | 
canal transport in the latter half of the Nineteenth 
Century ; for, in fact, many of the canal companies 
were eager to sell their undertakings to the railways 
of their day as going concerns, rather than face the 
considerable task of modernising them to compete 
with the greater speed, and consequently growing 
popularity, of rail transport. Where the. expendi- 
ture has seemed to be justified, too, the railways have 
laid out considerable sums in maintaining such of 
the canals as could be operated effectively in con- 
junction with the railway systems; though there 
have been other instances, most of them in pre- 

grouping days, in which the railway attitude towards 
their canal properties has been rather that of Arthur 
Clough’s amended Commandment—*‘ Thou shalt 
not kill; but need not strive officiously to keep 
alive.” It may be, however, that this course was 
merely a natural reaction to the general belief that 
the days of canals were numbered—as they would 
have been, but for the small internal-combustion 
engine. The attitude of railway interests towards 
road haulage, on the other hand, has caused con- 
siderable misgiving from time to time among both 
the independent road-transport operators and the 
public in general, who cannot be blamed for adhering 
to the view that a certain amount of free competition 
is a valuable stimulant. 

Conditions change inevitably, and methods must 
change with them; but the small individual 
operator, whether in manufacture, commerce or 
transport, or merely as a private citizen requiring 
to proceed on his personal affairs from point to 
point, may reasonably ask that the effect of the 
successive changes should not be merely to bind 
him more securely to the wheel of a machine for 
which he must pay, but which he is not permitted 
to control. He has learned to rely on the regu- 
larity of transport services, and has been encouraged 
to do so by all the resources of modern publicity ; 
indirectly backed by the increasingly heavy burden 
of such charges as local rates and insurance on 
property and goods, which tend to limit the stocks 
that he can store at any given time on his own 

i The problems of coal supply that have 
been encountered since the outbreak of the present 
war are a sufficient indication of the difficulties that 
can arise from such limitations of stocks and undue 
reliance upon the regularity of small deliveries. It 
does not follow that a complete unification of 
transport would make deliveries less regular, but 
it would almost certainly make the results of a 
possible failure of the system more widespread ; and 
the magnitude of the task of directing so complex 
an organisation would add materially to the difficulty 
of finding a succession of directors of sufficient 
experience and competence. Unification may 
be made to work under war conditions, when cost 
is relatively a secondary consideration; but if 
the scheme is being framed with any idea in the 
background that it might be made permanent, the 
industrial user of transport should be afforded a 
much more powerful representation in the co-ordi- 
nating organisations than has been provided hitherto. 








THE LATE SIR H. NIGEL 
GRESLEY, C.B.E. 


On Friday last, April 4, we published an illus- 
trated description of the new 2-6-2 mixed-traffic 
locomotives designed by Sir Nigel Gresley for the 
London and North Eastern Railway; but it was 
with no inkling that we should have to record, so 
soon afterwards, the death of the designer, which 
took place on the following day, at his home, 
Watton House, Hertford. The imminence of the 
Easter recess, which obliges us to go to press with 
this issue earlier in the week than is customary, 
makes it impossible to do justice at this short notice 
to the long succession of technical achievements 
that stand to Sir Nigel's credit, but it may be said 
with certainty that this reputation is as fully 
assured as those of his notable predecessors. 











LOAD FACTOR IN FARM 
GRINDING. 


A FEW months ago we gave an account of a 
lengthy report on “The Application of Electricity 
to Agriculture and Horticulture,” which had been 
prepared by Mr. C. A. Cameron Brown and was 
published by the British Electrical and Allied 
Industries Research Association. This report was 
largely historical, but also included suggestions on 
research for future attention. This is an age of 
mechanisation, the application of which, it may 
well be recalled, confers many benefits on man- 
kind, though at the present time we are more often 
reminded of the disadvantages. It seems certain, 
in fact, that mechanisation will have to be more 
widely employed in the future than it has been 
in the past if world recovery is to be effected in 
a reasonable time, and in the most efficient manner. 
This is at least partly true, whatever industry is 
considered, and it is as true of agriculture as 
any other. Going a step farther, it may be 
admitted that electricity offers many advantages 
to the farmer. The problem is how to decrease the 
cost of giving a supply to the 220,000 of the 250,000 
farms in the country which are not yet electrified ; 
and at the same time, how to secure an economic 
return to the undertaking. 

In dealing with this question, Mr. Cameron Brown 
expresses the opinion that the best solutions appear 
to be to concentrate on developing the use of 
electricity by the farmer and to recognise that its 
most vital appeal lies in its labour-saving potenti- 
alities. What is required, in fact, is a study of 
farming and husbandry, research and 
experimental work on individual machines and 
appliances, to determine how requirements can best 
be met electrically, in what way the solutions may 
have to be modified to conform to farm conditions, 
and the cost of carrying out the process. In addition, 
experimental work would have to be done to 
develop the technique of using the different machines 
and appliances in the whole work of the farm. This 
would enable the advantages developed in each to 
contribute to the advantage of the whole. Finally, 
the results would have to be translated into prac- 
tical trials on ,commercial farms. In opening a 
written discussion on this report, which will even- 
tually appear in the Journal of the Institution 
of Electrical Engineers, Mr. H. W. Grimmett, who 
was chairman of the committee responsible for its 
preparation, carried the matter a stage farther. He 
mentioned a number of investigations that had 
been put in hand already, and called attention 
particularly to the work that was being done on 
the load factor of grinding mills. 

This question is of particular importance, since 
the main feature of the general or barn power load 
is its poor load factor ; and the grinding mill is one 
of the most important causes contributing to this 
state of affairs. Anything that can be done to 
improve the position is, therefore, worth while from 
the point of view of the supply undertaking, and will 
thus have its effects on the economics of farm 
supply. A report on “The Improvement of Load 
Factor in Farm Grinding,” which has been pre- 
pared by Messrs. W. H. Cashmore and C. A. Cameron 
Brown, and is published* by the British Electrical 
and Allied Industries Research Association, enables 
this statement to be appreciated. This report 
describes the experimental research carried out to 
determine whether a method of improving the load 
factor of farm grinding by using small units working 
for long periods was practicable, and what advantage 
it could offer to the farmer. The matter, however, 
has more general implications which affect the 
economics of farming as a whole. During the past 
twenty years or so the use of grinding mills has 
steadily declined. The bulk of the cereal food- 
stuffs required for feeding stock is bought ready 
ground, and often ready mixed for the large milling 
and foodstuffs firms, whose works are generally 
near or based on seaports. A number of farmers, 
however, have not adopted this easy way of obtain- 
ing the material they require, contending, probably 
with some justice, that they can save money by 
using their judgment in buying raw grain and 
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|| grinding it themselves. This process has the farther 
advantage, on which stress is laid by some, that 
they can use the ingredients which experience has 
shown to give the best results. Such considerations 
must, however, be classified under the heading of 
personal opinion; and there appears to be little 
authoritative evidence to help others to decide 
whether or not they should use their own plant. 

In addition to this general farm problem there 
are certain purely electrical factors to be considered. 
The usual grinding mill is of the»plate type, and 
one of its features is that it is necessary for a man 
to be continuously in attendance while it is operating. 
The result is that mills with a large hourly output 
rate are commonly used, in order to reduce the time 
occupied in supervision, and, consequently, the power 
requirements are high in relation to their aggregate 
output and hours of use. Thus, a motor with 
and output of from 5 h.p. to 15 h.p. is required 
and the resultant load factors, -both electrical 
and mechanical, are low. It is obvious, therefore, 
that if the same amount of work could be done by a 
smaller mill, running for longer periods, the size 
of the motor could be reduced and the load factor 
improved. In the end, too, both the supply under- 
taking and the farmer would gain, the former by a 
reduction in the maximum load (a point of parti- 
cular importance where a single-phase supply is 
given from an isolated transformer), and the latter 
by a reduction in the first cost of the equipment ; 
as a good load factor means a more effective use of 
the mill, and probably from more favourable supply 
conditions. To secure these advantages, however, 
it is essential that the mill should be capable of 
running for long periods without attention. 

With these considerations in view, the main 
object of the research was to ascertain whether a 
small hammer mill, the good grinding qualities of 
which are generally known, could be usefully 
developed to conform to farm requirements. The 
greater part of the report is taken up with a descrip- 
tion of the experimental work undertaken to 
obtain an answer to this question. It will be suffi- 
cient for the present purpose to say that a single- 
rotor hammer mill requiring not more than 3 h.p. and 
controlled by a time switch, used in conjunction with 
a calibrated grain-feeding unit was installed on a 
Berkshire farm, the meal being blown through a 
pipe line to bins at the spot most suitable for its 
disposal. A considerable amount of thought was 
expended on the arrangement of the various por- 
tions of the plant, and much time was also spent in 
studying the effects of variations in and modifica- 
tions to the feeding gear. 

It is satisfactory to learn that, after a year's 
working, the mill itself and the system on which it is 
operated was found to be sound and suitable for farm 
work. ‘This is probably best shown by saying that 
the mill has been used to do the whole of the grinding 
for the farm during a period of nine months and has 
handled some 30 tons of oats and beans in addition 
to smaller quantities of wheat, barley and maize. 
The rate of grinding was controlled by the rate of 
feeding as determined by the setting of the feed 
rotor, so long as this was within the capacity of the 
mills and fan and within the power of the motor. 
The experimental plant was unable to handle the 
maximum rate of feeding on all grades of grinding ; 
a limitation which was principally noted with the 
finer grades for the reason that these require a longer 
period of exposure to the hammer action in the mill. 
Notwithstanding the small size of the unit, it is 
capable of handling about 3 or 4 tons per week, 
quantities which correspond to the grinding require- 
ments of most farms. The results, therefore, show 
that such an arrangement is both eminently practic- 
able and offers appreciable advantages both to the 
supply .authority and the farmer. The former 
obtains a load with an improved load factor and 
reduced maximum demand, and the latter is bene- 
fitted by the lower cost of the mill and motor, by 
better control over the grinding quality and by the 
opportunity to use special night-rate tariffs and 
concessions for low-power motors. He is also 
placed in a better position where the fixed charge 
is based on the connected load or maximum demand. 
There is the further advantage that plant of the 
kind developed requires less steel and other con- 
structional materials than more orthodox equipment. 
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NOTES. 


AERODROME CONSTRUCTION. 


Tue ninth report of the Select Committee on 
National Expenditure, which deals with the selection, 
acquisition and construction of aerodromes, throws 
considerable light on a subject which has been 
more prolific than most in rumours of wasteful 
expenditure of national resources. Some colour 
was given to these by the report of a previous 
sub-committee regarding the acquisition of a certain 
site in Kent, in which they criticised the Air Ministry 
somewhat severely. As a result of further inquiries, 
states the present report, more knowledge has been 
obtained of the Ministry’s requirements and proce- 
dure, and the factors which have to be borne in 
mind in choosing sites for aerodromes. Among 
these factors, strategic considerations naturally 
take first place ; but attention must be given also 
to the nature of the land, the presence in its neigh- 
bourhood of obstructions, such as hills, which might 
complicate flying by night or in bad weather, and 
the possibility that the area selected may be liable 
to fog or low cloud. After due consideration of the 
various requirements, and the details of procedure 
in acquiring the land and contracting for the 
necessary constructional work, the Committee 
recommend that there should be fuller consultation 
with local interests at all stages ; that the purchase 
price should be agreed as quickly as possible after 
the decision has been taken to requisition ; and that 
there should be a better organisation for the rapid 
settlement of small claims in respect of damage to 
property. They urge, also, that the Air Ministry 
should return at once to the practice of letting 
fixed-price contracts for aerodrome construction, 
wherever practicable; and that, where “ target- 
cost ” contracts are employed, steps should be taken 
to ensure efficient supervision during the progress of 
the work. 
transport, the Ministry should adopt a policy of 
strict priority in aerodrome construction; con- 
tractors should be encouraged to sub-let suitable 
sections of the work ; and the Ministry should assist 
them to obtain the release of maintenance fitters and 
material for the repair of transport. The Mini 
should also endeavour to co-operate with other 
Government departments to ensure that excessive 
rates are not paid for the hire of plant and to 
organise area pools of the labour, materials and 
transport required. Finally, the Committee recom- 
mend that a consultative panel be formed, of members 
of the civil engineering industry, to advise depart- 
ments on the placing of work and the conditions 
of the contracts made. 


SuprLy SERVICEs. 


Emergency stores of building materials, the 
preservation of the leather of Army boots, railway 
freights, and the purchase of second-hand motor 
cars are discussed in the eleventh report presented 
to the House of Commons during the present session 
by the Select Committee on National Expenditure. 
Under the first head, the Committee record that, 
although arrangements were made by H.M. Office 
of Works at the outbreak of war to establish nation- 
wide reserves of building materials for use in the 
event of heavy local air attacks, insufficient use 
appears to have been made of these reserves in 
practice. In the case of the attack on Coventry 
in November last, the stocks available within easy 
transport range of the city were used to only “a 
trifling extent,” while suppliers in relatively remote 
districts received urgent priority instructions to 
divert to Coventry a large part of their output ; 
so that, “in the upshot, Coventry received the 
required building materials more slowly than 
otherwise would have been the case.” The reference 
to Army boots concerns a method of treating the 
leather which, if successful, might have brought 
about a saving of 400,000/. per annum. Delays in 
testing the process were such, however, that the 
tests were still incomplete after more than six 
months, and the evidence obtained was by no means 
conclusive. It is recommended that a wider test 
should be carried out forthwith. The complaint 
concerning railway freight rates was that the Ministry 
of Supply had not always secured the cheapest rate 


In view of the shortage of labour and | M 








under the system in which the contractor makes 
the actual a on and, debits, the charge to the 
department principal suggestion here is that 
the Mini should make direct payments of all 
freights. In the case of purchases of second-hand 
motor cars, it is recommended that any future 
purchases should be made through the usual trade 
channels, as it appears that the procedure of adver- 
tising for cars and paying for those selected at the 
rate of the original list price less 10 per cent. for 
each year of life (to a maximum of three years) has 
seriously affected the market in second-hand cars, 
these prices being considerably in excess of those 


generally ruling. 
Tue InstrTuTion oF CHEMICAL ENGINEERS. 


The 19th annual meeting of the Institution of 
Chemical Engineers was held at the Connaught 
Rooms, Great Queen-street, London, W.C.2, on 
Friday, April 4, the chair being taken by Mr. F. 
Heron Rogers, the retiring President. The report 
of the Council for the year ended December, 1940, 
was introduced by Dr. A. J. V. Underwood (joint 
honorary secretary) and the accounts for the year 
by Mr. F. A. Greene (honorary treasurer). The 
report showed that the membership had increased 
by 60 during the year to a total of 1,178, the increase 
being especially noticeable in the case of the gradu- 
ates, whose numbers rose from 234 to 283. The 
15th examination for admission to associate- 
membership was held during the year, the successful 
candidates including one in South Africa, one in 
New Zealand, and one from Holland. The report 
and accounts having been the President 
announced the results of the election of officers for 
the ensuing year, which were :—President, Mr. C. 8, 
Garland, B.Sc. (Lond.) ; vice-presidents, Mr. H. W. 
Cremer, M.Sc. (Lond.), Lieut.-Colonel J. H. Dobson, 
D.Eng. (Liverpool), Mr. J. McKillop and Dr. A. 
Parker; members of Council, Mr. J. A. Oriel, 
A. (Cantab.), Mr. W. Russell and Mr. S. J. 
Tungay ; associate-member of Council, Professor 
D. M. Newitt. Dr. A. J. V. Underwood and Mr. 
M. B. Donald were re-elected joint honorary secre- 
taries, and Mr. F. A. Greene, honorary treasurer. 
At the luncheon which followed the annual meeting, 
the principal guest was the Rt. Hon. A. V. Alexan- 
der, M.P., First Lord of the Admiralty. Responding 
to the toast of ““ His Majesty’s Ministers,” proposed 
by Mr. H. Talbot, Mr. Alexander spoke in appre- 
ciative terms of the help received by the Admiralty 
from chemical engineers, and of the valuable work 
that was being done by the Institution in training 
young chemical engineers. Thanks to their efforts, 
also, in common with other branches of the engin- 
eering profession, the standards now reached in 
arms and material for all three of the fighting 
Services were not inferior to those of the enemy, 
and were steadily improving. With American help, 
we would yet carry such a weight of metal to the 
enemy as would bring about a victory in which 
we could state our own terms. “The moving 

writes more rapidly to-day,” continued the 

First Lord, “than at any time in my not very 
short life, and it writes on more tablets”; but, 
he added, “Man will be free, and he will fight 
until he is free. We must never be weak again.” 
After the enemy had been defeated, he thought that 
we might look forward to a long period of peace, 
quietness, confidence and reconstruction, The toast 
of “Our Gussie "web ren to by Professor 
Dr. P. 8. Gerbrandy, Prime Minister of the Nether- 
lands, and by Sir Ernest Lemon, 0O.B.E., who 
suggested that a prime essential in post-war recon- 
struction was the formation of an industrial ‘‘ General 
Staff,” which could look ahead and organise the 
settlement of industry on a basis. This 
would be a very big undertaking, for the problems 
of peace promised to be as difficult as the problems 


of war. 
Lonpon AFTER THE Wark. 


The London County Council and the 
poration have been asked by the Minister of 
and Buildings to prepare plans for the reconstruction 
of London. As a result, there have already been 
informal conversations between officers of the 
Council and the Corporation and the Ministries 
of Health, Transport and Works. In a letter to 
the Chairman of the Council, Lord Reith says 








that no doubt the Council and the Corporation would 
wish to actin co-operation. ‘The plan, he continues, 
would be based on present facts, but would, it was 
hoped, be made sufficiently flexible to enable any 
necessary adjustments to be effected as the war 
proceeded. In this way, it might become part of 
a more comprehensive plan on broader lines, which 
it should be practicable to envisage eventually. 
The letter adds that it is understood that, in order 
to show what road connections will be desirable, the 
Ministry of Transport will be ready to advise the 
Council as to future lines of trunk roads round the 
London boundary. When a sufficient indication 
can be given of a scheme for the inner areas, the 
extension of the work in the outer areas will be 
. At its meeting on Tuesday, the London 
County Council considered a re of the Civil 
Defence and General Purposes ittee on this 
matter, in which it is pointed out that, for some 
time past, preliminary consideration has been given 
to questions likely to arise from the effects of air 
raids and to the difficulties which might be encoun- 
tered in reconstruction. The proposal of the 
Minister was welcomed, therefore, and the Com- 
mittee recommended that the plan suggested should 
be prepared. This work, which will be carried out 
in co-operation with the City Council, will naturally 
be a task of considerable magnitude and of first-class 
importance. It is understood that the actual com- 
pilation of data and the preparation of the plan will 
be undertaken by the Architect of the Council. In 
view of the im ce of the project, however, it 
was thought desirable that there should be consulta- 
tion with a recognised expert on the main lines of 
the plan, and it was proposed, accordingly, that 
Professor Patrick Abercrombie, Professor of Town 
Planning at the University of London, should be 
appointed as consultant. Professor Abercrombie 
will be asked to give general consultative advice on 
the proposed plan, to give confirmation thereto or 
to suggest modifications and to approve and support 
such eventual plan as may be agreed with him. It 
is hoped that the provisional plan will be available 
for submission to the Minister of Works and Build- 
ings by the end of the summer. 


TRADESMEN FOR THE FORCES. 


The Minister of Labour and National Service 
announced last week that, to meet the urgent need 
of the armed Forces for skilled men in service 
trades, it has been decided for the time being to 
permit the voluntary recruitment of men in certain 
occupations, irrespective of age reservation. Enlist- 
ment will be permitted if the employer assents. 
If he dissents, the circumstances of the case will 
be considered and a decision made. Men in the 
oceupations concerned who desire to enlist should 
apply to the recruiting officer at the nearest combined 
recruiting centre, the address of which can be 
obtained from any employment exchange. In 
addition, young men in certain occupations, who 
were aged 20 when they registered under the 
National Service (Armed Forces) Act and who 
registered before January 11, whose calling to the 
Colours has been deferred because of the nature of 
their work, will be made available for calling up as 
service tradesmen. Occupations of an engineering 
character affected by this decision include : building 
and civil engineering workers; plater; riveter ; 
shipwright; smith; smith’s labourer; brass, 
bronze, aluminium, etc., fitter; gunsmith; elec- 
trician, wireman, etc.; stationary-engine driver, 
stoker, ete. ; precision fitters, etc. (not electrical) ; 
erector, millwright, maintenance fitter (not elec- 
trical); other fitters (excluding fitter-assemblers 
and electrical fitters); motor mechanic; fitter, 
erector, etc. (electrical engineering); fitter-assem- 
bler (motor, electrical, etc., engineering) ; cycle and 
motor-cycle maker; railway, tramcar, omnibus, 
and heavy-vehicle chassis and body builder ; instru- 
ment and apparatus maker ; and weighing-machine 
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UNITED STATES STEEL INDUsTRY.—The output from 
steelworks in the United States, during the week ending 
March 15, was equivalent to 99-8 per cent. of the capacity 
of the works. In the previous week the figure was 99-4 
per cent., and in the corresponding week of last year, 
60-7 per cent. 
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LETTERS TO THE EDITOR. 


CALCULATION OF TERMINAL 
SPEEDS. 
To tHe Eprror oF ENGINEERING. 

Str,—The article appearing on pages 441 to 444 
of Enortyerrtne for December 6, 1940, discusses 
two types of problem relating to the terminal 
velocity of spherical particles falling in a fluid 
medium: (a) given particle diameter and other 

data, to compute terminal velocity ; and 
(5) given terminal velocity and other necessary data, 
to compute particle diameter. The basic data for 
the solution of either case are represented by the 
curve in Fig. 1, page 441, reproduced herewith in 
Fig. la. Unfortunately, as pointed out in the 
article, both R and ¥ are functions of v. What is 
required, therefore, is the solution of two simul- 
taneous equations. This cannot be effected analyti- 
cally because of the empirical nature of the R-y 
relation. The article presents a method for finding 
the solution by successive approximations, and 
includes several charts to shorten the 
process. The method is nevertheless laborious, since 
seven distinct operations are called for. 

Both types of problem are capable of solution by 
direct and much simpler methods, which will be 
described. Not only may a saving in time and 
effort be effected, but also some improvement in 
accuracy, since no error is introduced beyond what 
is common to graphical work. In the following, 
the nomenclature of the original text is used. The 
expression for coefficient of resistance is 

8r 
+= (Fea) " 

At the terminal speed, resistance r equals the net 

force acting upon the particle :— 


r= 5 @ ng (0 — 9). (2) 


Substituting this expression in (1), and simplifying 
4 o—p\d 
vi) = 3 ng (= )5 . . (3) 
The curve in Fig. 14 represents the equation 
log Y=f(logR) . . (4) 
or 


log [$0 (254) 8] = J [log (“<)]. (4a) 


Suppose now that an example of type (a) is to be 
solved. Let 





dp 
wmlog() 2 (5) 
= log R — log v (5a) 
and 
4.5(%=2 
move [sno(*)2]. - © 
=logy+2logv . . (6a) 
Then equation (4) may be written 
Yo — 2logu = f (x_+ log v). (7) 


As a special case, when v = 1 (using any homo- 
geneous system of units), z,=log R and y, = 
log ¥. Then equation (7) becomes numerically 
identical with equation (4), and is represented by 
the curve in Fig. la. 

In general, the point (z», y,) is displaced from 
the corresponding point on the curve (R, #) by the 
amounts Az = —log vand A y = +2 log v. There- 
fore, all points corresponding to a state of flow 
(R, #) lie in a line passing through that point and 
having the slope —2. Furthermore, the distance /, 
measured diagonally between (R, ¢) and (2», yy) is 
V2+1 -logv = V5 log v. 

The data for a problem of type (a) permit z, and 
Yo to be computed. Fig. 1a includes an axis for 
log v having the proper slope and graduated in a 
suitable (expanded) scale. It is only necessary to 
locate (2, yy) on the diagram and pass a line 
through it parallel to the log v axis. This will 
intersect the curve at a point (R, 4). The Reynolds 
number for the case in question is thus fixed at 
once. Velocity is found by laying off length J, on 
the log v scale. If (z», yy) lies above the curve, 
v > 1 (1.e., log v is positive); if below, v <i. 

The reasoning with respect to type (b) is similar. 
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LogR Se ad 
i 1,524.1-2.10% ||. 

In this case - taging, a UNE -1-8- 1 oeay 

= (*) : (8) zg = 3-997 
4 981 2-7 
and aenenes @s) log'¥4 = 5° Tans 2103 = 8? 
4ng/e—p va = 0-1028 
va = log 5 Y\ ep )] : (9) From the chart, 
ro aan = 4 = 0-326-em. 
srr Th + = 3,240 microns (cf. 3,470 microns, 

ya t+logd=f(zg+logd) . . (10) page 444). 


All points (za, ya), for which R and ¢ are constant, 
lie in a line having the slope +1. The distance 
lL, = ~/2logd. Fig. la includes an axis for log d, 
suitably graduated. In the region above and to the 
right of the curve d<1; below and to the left 
d>1. The procedure in solving an example of 
type (6) parallels that given for type (a). 
These methods will now be applied to examples 
I and II in the original article. The c.g.s. system 
of units will be used. 
I. To calculate v. 
o—pXo= 2g. per cub. cm. 
d = 100 microns 
= 0-01 cm. 
ng = 1.981 = 981 om. per sec. per sec. 
p = 1-2. 10-*g. per cub. cm. 
7 = 1-84. 10~ g. per cm. per sec. 
0-01. 1-2. 10° 





ote = — Tees = Oe 
t= —1-185 

log-! yy = + .981 0-01 ( 2 ) = 21,800 
Lt te wa 1-2. 107 ; 
Ye = 4°339 


The construction is shown in the figure. It is 


found that 
log v = 1-630 
ev = 42-6 cm. per second 
= 1-40 ft. per second (cf. 1-52 ft. per second, 
page 444). 

The result can easily be checked with the help of 
equation (7), and is found to be in accord with the 
basic data. 

II. To calculate d. 

— 2-7 

1-2.10° 

50 ft. per second 
1,524 cm. per second 


e-pre 
Pp 
v 





ng 981 





” 1-84. 10~* 


The result can be checked by use of equation (10). 
Point (z, y) may sometimes be found to lie outside 
the limits of the chart, as in example I. This can 
be adjusted by an arbitrary change in the unit of 
measurement. Referring to the same example, it 
was found that z, = —1-185 and y, = +4-339. 

One may then plot 
rd 


z +1 = —0-185 
and 
¥o = Yo —2 = +2-339 

in which case v is found to be 4-26 dm. per second. 

The methods described can be applied to other 
analagous cases, such as pipe-flow problems. 

Yours faithfully, 
Epwarp §. DENNIsoN. 
Groton, Conn., U.S.A. 
February 15, 1941. 





ARCHITECTS AND RECON- 
STRUCTION. 
To THE Eprror oF ENGINEERING. 

Str,—I was very pleased to see that you published, 
in your issue of March 28, a paragraph on the new 
Reconstruction Committee to be set up by the 
Royal Institute of British Architects, and also with 
your statement that “while general reconstruction 
policy has been placed in the hands of the Ministry 
of Works and Buildings, the detail work must 
depend largely upon the individual architect.” 

To see such a comment in a paper intended for 
the engineering profession gives great encourage- 
ment and is a good omen for the future friendly 
collaboration of our two professions in the great 
national task ahead. 

Yours faithfully, 


RaGian SQuire, 
Secretary. 
R.1.B.A. Reconstruction Committee, 
Rossetti House, Hallam-street, 
London, W.1. 
April 2, 1941. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects was held, as has been the custom 
for many years, in the lecture theatre of the Royal 
Society of Arts, John Adam-street, Adelphi, London, 
W.C.2, but was this year confined to the transaction 
of business matters, there being no technical sessions. 
The meeting took place on Wednesday, April 2, the 
chair being occupied by the President, the Rt. Hon. 
Viscount Stonehaven, P.C., G.C.M.G. There was 
no presidential address as such, and the technical 
side of the Institution's activities was represented by 
an announcement that eight papers had been 
selected for publication in the coming volume of 
Transactions. Advance copies will be obtainable 
by members desiring to discuss them in writing. 


Report oF CouNcIL. 


The annual report of the Council for 1940 recorded 
that the Institution had lost a number of members 
by death, among them H.M. the ex-King of Spain, 
who had been an honorary member since 1911 ; 
Rear-Admiral D. W. Taylor, U.S.N. (retd.), and 
Mr. James Brown, C.B.E., honorary vice-presidents ; 
the Rt. Hon. Lord Abertay, K.B.E., Sir Robert 
Hadfield, Bart., D.Sc., and Professor B. P. Haigh, 
associate members of Council ; Mr. W. L. Hichens, 
Mr. W. H. Swainston, member, the Rt. Hon. Viscount 
Craigavon, and Captain Sir Thomas G. Seagrave, 
C.B.E., R.I.N., associates. The total membership at 
December 31, 1940, was 2,493, as compared with 
2,576 for the two previous years. This decrease of 83 
was largely accounted for by the removal of 77 names 
of enemy aliens. The Council drew attention 
to the importance of the work carried out at the 
William Froude Laboratory and expressed the 
hope that the Tank Research Fund might receive 
continued support. The Institution Premium for 
the past year was awarded to Mr. G. R. Critchley, 
M.A., for his paper “‘ The Salvage of H.M.S. Thetis.” 
The Elgar Scholarship in Naval Architecture was 
awarded to Mr. Edgar F. Wood, of Sheerness 
Dockyard. Seven higher and 45 ordinary National 
Certificates in Naval Architecture were gained, this 
being the highest total so far recorded. 

The Benevolent Fund Committee, the report 
proceeded, continued to make grants to those who 
are in reduced circumstances. Commander Sir 
Charles W. Craven, O.B.E., R.N. (retd.) had been 
appointed to the Committee in place of the late Sir 
Robert Hadfield, and Sir Stanley Goodall, K.C.B., 
Mr. Frederick Bryant, C.B., and Captain J. W. 
Harris, R.N.R. (Hon.) had been re-elected. Grants 
had been made by the Institution to the Tank 
Research Fund, the Benevolent Fund, the British 
Electrical and Allied Industries Research Associa- 
tion, the Joint Committee on Materials and their 
Testing, the Engineering Joint Council, and the 
Institution’s Superannuation Fund. After the 
reading of the report, the honorary acting treasurer, 
Sir Eustace Tennyson d’Eyncourt, Bart., read a 
communication from the honorary treasurer, Sir 
Philip H. Devitt, Bart., and presented the audited 
accounts. These showed that while the receipts 
from subscriptions and entrance fees were reduced, 
considerable reduction in expenditure had also 
been made, particularly as concerning the publica- 
tion of the Transactions, the cost of which had 
been met, for the first time, from current income. A 
generous bequest had been made to the Institution 
by the late Mr. A. Dansie, assistant secretary to the 
Institution for 44 years. Sir Philip’s letter con- 
cluded with an appeal for further support to the 
Benevolent Fund. The meeting unanimously 
adopted the report and accounts. 


ELEcTION OF OFFICERS. 


The following nominations by the Council were 
then read by the secretary and were unanimously 
approved by the meeting :—President, the Rt. Hon. 
Lord Stonehaven ; viee-presidents, Sir Westcott S. 
Abell, K.B.E., the Rt. Hon. Viscount Weir, P.C., 
G.C.B., Professor P. A. Hillhouse, D.Sc., Sir John E. 
Thornycroft, K.B.E., Sir Harold E. Yarrow, Bart., 
C.B.E., Dr. G. 8. Baker, O.B.E., Sir Maurice E. 
Denny, Bart., C.B.E., Sir Stanley V. Goodall, 


K.C.B., O.B.E., Dr. we trey 
Wall, O.B.E., Sir Amos L. Ayre, O.B.E., 
Batey, Professor C.. J. Hawkes » MSc., 
Admiral Sir George Preece, K 
Rebbeck ; hon. treasurer, Sir Philip 
Bart.; hon. treasurer, Sir Bustace 
d’Eyncourt, Bart., K.C.B., F.R.S. The results of 
the ballot for members of Council were then 
announced. These were as follows :—Vice-president, 
Sir Stephen J. Pigott; members of Council, Mr. 
Wilfrid Ayre, Eng. Rear-Admiral Sir Robert Bee- 
man, K.B.E., C.B., Mr. Norman M. Hunter, Mr. 
F. O. John, Mr. J. L. Kent, Mr. C. 8. Lillicrap, 
Mr. John McGovern, Mr. A. Murray Stephen, and 
Mr. L. Woollard; associate members of Council, 
Vice-Admiral B. A. Fraser, Sir Archibald Hurd, 
a gid C. E. Inglis, F.R.S., and Mr. Malcolm K, 
tt. 

The President, before closing the meeting, said 
that he believed the decision of the Council te curtail 
the annual general meeting would meet with 
approval. These were times for deeds rather than 
words and the fact that members generally were 
doing invaluable and indispensable work for the 
country justified the Council in postponing, until 
more normal times, the meeting of several days’ 
duration hitherto held. He greatly appreciated his 
re-election as President for another year, and 
felt it an honour to continue to be associated 
with those whose object was the improvement 
of the standard of shipbuilding. This country 
had built, and was continuing to build, ships worthy 
of the men who sailed in them and fought in them, 
and he did not know of any other nation of which 
that could be said. The Report of the Council 
indicated that the Institution was continuing to 
flourish ; the finances were satisfactory and the 
membership was being maintained, and these condi- 
tions existed at a time when the activities of the 
Institution and its members were never more neces- 
sary in the national interest. Probably there was 
no other body of men who were discharging vital 
and important duties with greater success or were 
rendering greater service to the nation. The Insti- 
tution was proud to be taking a part in the great 
task of saving civilisation from the attacks of 


ie 
> 


annual meeting came round, that task would have 
been completed and the Institution would be able 
to return to normal conditions. 








DISCOVERY AND INVENTION.* 
By Sm Ricuarp Grecory, Bart., F.R.S. 


Txovcs it is often difficult, and semetimes undesir- 
able, to draw a clear distinction between a discovery 
and an invention, different meanings are now generally 
attached to the two words. Science may be said to be 
concerned with discovery, and the arts with invention, 
but imaginative insight and constructive capacity are 
characteristics of both. Every invention involves 
po cr Bee htt nh ea 
in it, and all such ascertained natural knowledge comes 
within the realm of science. Science research may 
conveniently be divided into two classes—one in 
which the main motive is the discov 
ledge, salle be: tonsethieh Ghecieelaee 
obtain results which have a direct 
blems of manufacture and construction. 


of new ott 
is to 


upon pro- 
‘o the ori- 


a malagury ay ty  dacoveris re ends in them. 
ves, while to inventor engineer 

cane lenereenp 99.58 Ss Dot. Senger PUinet "The 
characteristic of the present age is the Pntilisation in 
industry of and ucts revealed | was 
by scientific research, whether out solely in the 


pursuit of knowledge, or with the view of meeting what 
is believed to be a human need. 

Some of the chief inventions upon which modern 

industrial developments are fe ype. —. as the steam 

—¥.. pewer-loom, and were made 

of the results of parma Fl or 

weopides of the subjects involved in 

oon James Watt’s constructive work on the ere 
engine began when he was given a workshop as 

mathematical instrument maker to the University of 

Glasgow. Benjamin Huntsman was a clockmaker who 





wanted te obtain better steel for the of clocks 
and was thus led te invent crucible steel. Henry Cort 


* Aldred Lecture delivered before the Royal Society 








of Arts, Adelphi, London, W.C.2, on Wednesday, 
March 26,1941. Abridged. 


barbarism, and he hoped that, by the time the next | when 





not 
profitable discoveries and inventions have become those 
which can be used for destruction of human life 


showed their 


Hittorf described in 1869 the fluorescence produced 
Se Aeittetaeinion tdateninn 
an electric discharge was y Trays proceeding 
Samn'Ghe-nageties chestatile/ en extheain Sir William 
Crookes spent ten years in the investigation of the 
nature and properties of these rays inside vacuum 
en eee 
X-rays before itgen discovered these rays. He 
tube with a shield of black paper 
ee eee that, 

an electric discharge was —~ Egy we chr 
pr te ee oy fluorescent 
substances outside cake qloued teighte. Further 
investigations aaetl that the rays could penetrate 


many materials to Pompe: he rays of light, and 
also affect ic plates or films. 
ab. aoe , hot accidental but incidental, 


it 


experimen 
Cavendish Laboratory, Cambridge, that these atialen 
sshutiad abouts? al! uteaneyy aaa. eae 


telephony and broadcasting became 
meen eee dineneedil a8 Sebinelas e emission of 
these electrons by particular inventions. Neither the 
uses of X-rays nor those of electrons was the object of 
the researches which led to their discovery. Science, 
and not necessity, was the mother of invention in each 
of these cases. 
The practical value of X-rays in surgery and medicine 
as soon as their discovery was announced. 
Pullen and Wiltshire, in their history of X-Rays : Past 
and Present, give me the credit of first showing how 
the rays reveal internal flaws in an article of 
everyday use. A few days after the announcement of 
Réntgen’s discovery, I went with two or three friends 
to Sir Herbert Jackson's la in King’s 
London, to see a demonstration of the effects of the 
rays emitted by a type of vacuum tube which he had 
been using for several years in his experiments on 
fluores enee. On my way I bought an umbrella, in 
which I was assured by the shopman that the crook 
and the stick were all in one natural piece, and not 
joined. Upon holding the handle between the X-ray 
tube and a fluorescent screen, an internal metal screw 
apeys ee ee eee 
industrial use of shadow pictures of 
this kind for examining internal structures and detecting 
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flaws de very rapidly. 

tions were examination of : 
welded metal, interiors of bombs, and the separation 
of real from artificial gems. The i 


of uses of X-rays in ordnance industries ; 
are many other practical a tions of @ like kind, 
such as the examination of insulating mate- 
rials, wireless valves and golf balls, to discover defects 


of constitution or construction. 
Other important i edat dail sanaed of X-rays 
arose similarly from what wo be called 


academic or scientific discoveries ——" than from 
practical inventions. After it had been proved by 
such investigations that X-rays were waves like those 
of visible light, but about ten thousand times shorter, 
it was suggested that these waves might be used to reveal 


the arrangements of atoms in The wave- 
a are less than the distances between 

atoms, are, therefore, able to diffrac- 
tion effects, the crystals acting like a di grating. 


ee ee whee eapea 
was placed between a beam of X-rays and a photo- 
graphic plate, a pattern of spots was recorded upon the 
plate, and that it revealed the lattice it of 
the atoms in the erystal. Sir William Bragg and his 
son, now Sir Lawrence Bragg, then took up the subject 
SS and became the most renowned 
y their work. They devised and 
structure an 


X- spectrometer which the pattern from an 
See ee | 


ter, it was discovered that when the primary X-ray 


beam was refleeted from the substance under examina- 


tion a more powerful means of analysis became avail- 
ined shows characteristic 


lines of the constituents in the 
and also distinguishes between perfect crystals and a 
mosaic of small crystallites. 

emission method, a thin layer of powder can be used for 
analysis, instead of a single crystal, and it can reveal 
characteristics which are beyond the power of an 
optical microscope. It thus enables a spectrum analysis 
to be made without using up any of the substance 
under examination, or changing its form. 

X-ray analysis has contributed very to the 
advancement of scientific knowledge by revealing how 
the atoms of different substances are 
in the structure of molecules of organic as well as inor- 


yt metre ewer > Leen mime 
tures and iron which has been raised 


aadpinntiocate 
coelahen dheatbameah.ectiatean Much of this work 
has been done by Dr. W. T. Astbury, in the Textile 


mv 
FE 
im 


why ar and 
in much the same manner. Witwhenane ts 
a ee ee 
wool consists of 


FREE 
| 


At higher tem such as that of steam, certain 
of the cross- are broken down, and the material 
This facts used 


in various 
setti oS ae hn dey lly pete me ene 
wave.” It has long been known that wool is elastic, 


but silk is not so; and X-ray 
the reason is a difference in mo 
(To be continued.) 


structure. 








Tae Issrrrorion oF ELECTRICAL ENGINEERS.—The | 
4ist annual report of the Committee of the Scottish | 
Centre of the Institution of Electrical Engineers shows 


the Committee for the 1941-42 session and Mr. R. B. 
Mitehell, 154, West George-street, Glasgow, C.2, has been 
honorary secretary. ’ 


re-elected 


I configuration, 
chains of molecules, 


LABOUR NOTES. 


AT a meeting in London last week, the executive 
committee of the Mineworkers’ Federation adopted the 
pee resolution :—“ The Federation declares itself 

yp pets to the principle of compulsion as applied 

retention in, or the return to, the industry of 

WAL. unless satisfactory wage standards can 
be negotiated and some effective measure of workers’ 
control of the industry is agreed upon.” Representa- 
tives of the Mines Department, the mineowners and 
the mineworkers have already jointly discussed sugges- 
tions that the regulations should be revised to retain 
men in the industry and that a register should be set 
a who have left the industry in recent years. 
intention of the proposed register would be, it was 
understood, to require the return of men not employed 
to equal national advantage elsewhere. The Federa- 
tion’s opinion on both of these points is clearly expressed 
in the executive committee's resolution, which, however, 
also raises two questions of graver importance. “ Satis- 
factory wage standards” might not be difficult to 
negotiate in a reasonably short time, but agreement 
upon an “ effective measure of workers’ control of the 
industry ’ would, obviously, be another kind of story. 





Mr. Frank Hodges, who was for some time secretary 
of the Mineworkers’ Federation, when it was the 
Miners’ Federation of Great Britain, claimed, in a letter 
to the editor of The Daily Telegraph, the other day, 
that there were “ plenty of men at present on the 
colliery books, who, if they worked full time, could 
roduce more than enough to meet all the requirements 
at home for both industrial and commercial 
ent 
tee- 


“ deadly effects" upon output. 
In support of his argument, he cited the case of Leices- 
tershire, where during the 13 weeks which ended on 
Feb 22, the “ avoidable absenteeism " amounted 
to 34,1 Bh D ag Serer of the total number of shifts 
which could have worked. As the output per 
person employed in Leicestershire is relatively high, the 
seabte lost by this “‘ avoidable absenteeism ” amounted, 
Mr. Hodges reckoned, to 49,500 tons, and, taking that 
as a basis, he assumed that the annual loss for this 
county alone would be something like 200,000 tons. 
API ing these to the country as a whole, he 
submitted that 6} per cent. of the annual output— 
which he estimated at “‘a modest possible of 
200,000,000 tons "’—would represent 13,000,000 tons. 





Wednesday’s debate in the House of Commons on 
the conditions prevailing in the munitions industries 
was not at all a helpful affair. The collection of ma- 


, be terials, and the manufacture, assembly, transport and 


delivery of products on the present unprecedented 
scale, is not the smooth running co-ordinated scheme 
some seem to assume it ought to be, and it 
cn heats erro 8 gee E to look for scapegoats 
when the organisation es fails to fanction with 
t wegarimartem cor py weno pr werd Mr. Bevin 
wpe an: See St? NG, employers when he 
blamed them for the shortage of berths and skilled | wage 
labour, When the redundant yards were closed, they 
were without work, and their men were consequently 
idle. To give the Minister’s co: t on the subject | possi 
any t, he ought to have shown that it was econo- 
nical possible for ordinary commereial concerns to 

in these circumstances. The Government 


Se red toons talh tee baltin ont | 


the skilled labour, and did not do so. 





of work which took last 
ab the Hive? House Plant in Detroit of the Word 
Company confirmed what was stated in 
Notes, viz., that the root of the whole trouble is to be 
found in the conflict between the American Federation 
of Labour and the 
The United Automo 


week 
Motor 
these 





is has shown that | 


they might be able to 


| majority of the workers at the Plant were members 
‘of Union of Automobile Workers and 


8 


no stoppages of work. Thorough-going co-operation 
must be esta between ment labour 
through direct contact between their chosen repre- 
sentatives. When their efforts fail to bring adjustment 
of questions which may arise, the services of the 
Division pre ye ne in the Department of Labour, 
must be speedily secured. Should this conciliation 
not produce prompt results, then arbitration must be 
8p The rules to govern voluntary arbitration, 

the selection of the arbitration personnel must be 
the joint responsibility of management and employers’ 
representatives. These are the methods of democracy 
applied to a national emergency.’ 





The declaration reproduced in the preceding note 
bs vg by the representatives of 13 unions and Mr. 
Frey, the president of the Metal Trades 
Department of the American Federation of Labour. 
Amongst the unions were :—The International Brother- 
hood of Blacksmiths, ae Forgers and Helpers, the 
International Brotherhood of Boilermakers, Iron Ship- 
builders and Helpers of America, the International 
Federation of Technical ineers, Architects and 
Draftsmen’s Unions, the International Brotherhood of 
Electrical Workers, the International Union of Operat- 
ing Engineers, the International Association of Bridge, 
Structural and Ornamental Iron Workers, the Inter- 
national Association of Machinists, the Metal Polishers’ 
International Union, the International Moulders and 
Foundry Workers’ Union of North America, the 
Pattern Makers’ League of North America, the United 
Association of Plumbers and Steam Fitters of the 
United States and Canada, and the Sheet Metal 
Workers’ International Association. 


Undertakings engaged hipbuilding 
Seo ccieleled lass weak ender tha Beek tts 


ork (Shipbuilding and Shiprepairing) Order, 1941. 
Under this Order workers in an undertaking which is 
scheduled are guaranteed a minimum “Te 
workers per week and a workers 
employer will not be at fiberty to disc a re 
( for serious misconduct) except with the written 
permission of the District Ship Controller. A worker 
who wishes to leave the employment of the firm must 
also obtain the written permission of -the District 
Shipyard Controller. 








An aecount of the recent conference with the engineer- 
ing employers on the subject of the wages of appren- 
tices, youths and boys, which — in the aw 
issue of the Record, the journal of the Transport and 
General Workers’ Union, states that Mr. Dalgleish, 
the national secretary of the Metal, Engineering and 
Chemical Group, for some improvement in the 
suggested rates for youths of 18 to 20 years of age, 
who were not apprentices, on the ground that these 





young workers had to perform adult labourers’ 
tasks. Their w hould, therefore, he suggested, 
approximate to adult labourers’ rates. In reply, 
Sir Alexander Ramsay, Director of the E and 


Allied Empleyers’ National Federation, stated that 

the av" of workers affected was small and the 

for youths of 20 was not much 

below thet of bourers. In any case, he added, the 

woenitle es offer represented the limit of concession 

and no variation could be agreed to. Details 

of the agreement appeared in these Notes a week ago, 
on page 277, ante. 





engage in 





Six important decisions of the Supreme Court of 
California have the right of labour unions to 


to obtain a closed shop. 
closed was held to be valid and unaffected by the 
statute ich outlaws promises between employers 
and employees to join or not to join a labour organisa- 
tion. court ruled, the Monthly Review of the 
United States Department of Labour states, that this 
vision did not prohibit a promise by an employee to 
i i t labour organisation. Similar 
aS (aingyasavants ietinerciiarenia, hetwabtulting 
he that picketing to obtain a closed | 


is permissible. 
According to the decisions of the court in 
these four cases, picketing is lawful for the 
purpose of compe an employer to sign a closed-shop 
contract or to union mem rs, even though none 


of the the he belong to the union and even though 
labour are better than those provided 
by the union seale. 


Sante so-conaee queanders, bag cott was upheld 
by the California Supreme Court in @ case involving a 
ye een a poultry workers’ union and a 
The union on ee 2 an 

the poultry farm 





if 


The pic of the market in this case was held to 
be lawful, since ite tt. of the product of 
the farm—was reasonably related to working conditions. 
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POLISHING CAST-IRON MICRO- 
SPECIMENS, AND THE METALLO- 
GRAPHY OF GRAPHITE FLAKES.* 


By H. Morrogs. 


Tat cast-iron micro-specimens are difficult to polish, 
and that there is a very urgent need for standard 
methods of preparation of metallographic specimens, is 
indicated by the many and varied results obtained by 
different investigators. Most text-books of metallo- 
graphy give a Spon em of a process whereby metal 
micro. ens can be obtained flat, polished free of 
—- and suitable for observation cadte the micro- 

— In general, metallographists have acquired this 

ique and can now uce, fairly easily, metal 
spockanons so polished. Unfortunately, from the point 
of view of of micro-specimens, cast 
irons have a combination of constituents which is unique 
among the common metals in that a soft and very 
friable substance, namely, graphite, occurs surrounded 
by a relatively hard, but metallic, matrix which 
— has a measure of plasticity. A BL 
pared micro-specimen of grey cast irom 

moe A we @ metallic matrix polished free from 
contain and in this matrix would be graphite poe mes 
also polished smooth and free from scratches, oar | theows 
surfaces lével with the polished metal surface, 
When « “general” metallographic technique (i.c., 
one nd for any ferrous metal) is applied 
to grey east iron, even though the metallic matrix 
may be polished correctly, the graphite flakes are 
seldom, if ever, polished at all. The peculiar friability 
of graphite flakes results in the substance being torn 
out wholly or in part from the cavities, which are either 
opened up or burnished aenaee according to the particular 
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type of poli 
As a result o' i> ouies for graphite to be torn 
out, metallographists have alates me resigned to 


the fact that, in a cast-iron specimen, one must see not 
the actual graphite flakes, but cavities where the | 

graphite flakes existed prior to the polishing operation. 
It is the purpose of this paper to point out that perfectly | 
polished ate we of grey or malleable cast iron 
can be ob with the graphite intact; to give a 
description of the used, and to indicate what | 
parts of a general technique should be avoided if 
—s pared specimens are to be obtained. 

nates Abrasives.—Most metallographic speci- 

mons ante the heel ctague GE oad os tl 
flat and then treated in some way, so that the relatively | 
coarse scratches produced by the grinding wheel or 
file are removed and replaced by finer scratches, which | 
in turn can be easily removed by the —— powder. 
The methods by which the specimen thed prior | 
to polishing may be roughly divided into two classes. 
The first class Scheie those methods which use a 
series of loose abrasives, and the second includes those 
methods which use successively finer grades of emery | 
paper. For our purpose, the second method is to be 
preferred, the objection to the first method being that, 
while satisfactory metal surfaces can be obtained, the 
graphite flakes are nearly always more badly damaged 
than in specimens prepared by an emery paper method. 
Fig. 1, on Plate XXIII, shows a micrograph of an nae 

mould specimen after the removal of grinding marks 
by carborundum and coarse alumina; Fig. 2 shows a 
— of the same specimen after regrinding and 
rubbing successively on 1G, IF and 00 emery 
It is seen that in the latter case the cuales Hale 
are in & much better state of preservation than in the 
former, which shows cavities and not graphite. We 
can therefore say that any methods using loose abrasive 
in the preliminary stages are to be avoided if perfectly | gra 
polished cast irons are to be obtained. 

Use of Emery Papers.—With regard to the use of 
emery papers, the following procedure has been a 
to good results: Starting from a freshly 

reac, ra the wy be en 
emery 1G, 1F and 00 (or their equi- 
a The rubbing should be slow and the specimen 
should be pressed very firmly to the paper so that the 
agnnies can feel the surface being cut. The presence 

small particles of grit between the paper and the 

‘aphite, and these can 


specimen tends to tear out the 
the paper. It is 


be removed by blowing or s 
not necessary to introduce more pa into the series 
mentioned above, since they in’ ce more compli- 
cations and increase the time of preparation per speci- 
men. Papers finer than 00, such as 000 and 0000, are 
frequently uneven and gritty, and a fine can be 

from a piece of used 00 paper. thylated 


dropped from a spotting bottle on to the paper, | speci 





* Communication from the British Cast Irom Research 
Association, Birmingham, presented, for written discus- 
sion, to the Iron and Steel Institute. Abridged. 

t This paper is concerned exclusively with the prepara- 
tion of specimens of grey cast iron. White irons not 
only avoid the special difficulties due to graphite, 
are generally quite easy to prepare. 
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l 
| which is then rubbed with cotton wool until the required 
type of paper is obtained. A final paper produced in 
OE sof te entsorat, asi din Sve ereond WEE pive a 
finer finish to the specimen than 000 or 0000 papers. 
Immediately after treatment on the final 
specimen be etched in either a cent. 

— of nitric acid > alcohol, or a ere — 
of picric acid in alcohol. A specimen ru down 
etched i in this manner is per hee he for — 

Final Polishing.—Concerning peer 

it 


there is a very general agreement as to how 
be Most po eeeewee have a revolv- 


ing wheel to Pm pe fe attac a piece of soft cloth 
impregnated with polishing P ich R.,. ye 
a 


with a high pile tend to dislodge 
Similar marino to lowe sbrasives snd fee partiles of 
oe an te cnet rve the pane 
it is best to polish with a cloth having very little pile. 
Vilella has suggested the use of the dull side of a heavy 
pure silk satin, but this of material does not 
retain the mre Sl the rotation of the 
— So Ee te ee 
Faia in a short 
of polishing. A suitable 

i wf mny thet « H 


The possible polishing dons = namely, chromium 
oxide, rouge, zinc oxide, manganese dioxide, tin oxide, 
jum oxide and Diamantine (a specially 
form of alumina), vary considerably in their ability to 
— cast irons without tearing out the graphite. 
tine and magnesium oxide tend to leave the 
cular, 


pina martin, Pompe 
mium oxide. Tee scn that the surface of th graphite 
has been badly damaged and the width 
lamella increased. Of the i 
| Dinmsanitee ot enn = 
| preferred, since it polishes much. more quickly ; 
|Eithough, where the price of,ditemnntine pechibite ite 
use, magnesium oxide can be used satisfactorily. 
latter requires more 
former and hence takes more ti 
| Alternate Polishing and Miching —Even - 
of Diaman' or magnesium oxide, it is only rarely | made 
| that Peking polished are obtained after 
one po operation. 
Hanemann and Schrader* have recommended the 
of alternate ey 
been widely used 
‘to remove @ distorted sah iia lense from 
| mens of various metals, In the, case of cast 
‘use of this method depends on the removal 
| of the metallic matrix until the polished surface is level 
| wi the undamaged 
The method works ex 
cast irons ; Fig. 4, on Plate 
as Figs. 2 and 3, ‘after 30 polishings 
polishing powder being um ag 
is intact. The technique of the the proces has 
worked out by the author and satisfactorily dautploved 
on a large number of varied types of irons, typical 
exam of which are shown in Figs. 5 and 6, on the 
same Plate, in both of which Diamantine has been used. 
Fig. 5 shows a smoothly-polished graphite flake in a 
soenpre: of ag Aven, The specimen has been etched in 
cric acid. Fig. 6 shows grey-brown graphite lamella in 
bs rrite with pearlite and phosphide eutectic in a speci- 
men of common iron. The secondary Ct ae the 
— of “ fluffy” mar of the 
aE This specimen a oy hgh pen 








uf 








* See Atlas Metallographicus, vol. 2, part 1, page 
(1937). 





solution | additional p> 





graphite will generally be polished better than coarse 

graphite. It is frequently only necessary to polish a 

containing medium graphite once for a success- 

ful examination soft its structure. After the first polishing 
operation, the pile of the pad should not be disturbed ; 
sae made wp, fn, the abe wa will law Sv sesive 


Paid more aay ideal 1 lor the soharvdiies 


making the 
of the graphite. 

If, after the first polishing o tien, the graphite 
is torn out, opened up or burnis over, as is usually 
the case, the specimen should be re-etched and olished 


; the time nig to polish off the de- 
t generally 10 seconds is 


reagen’ 

is | etches the metallic matrix. For pearlitic grey irons or 
pane eens sae Gee Spe ae of pearlite 
in the matrix, both nitric acid and picric acid produce 
similar effects with regard to the polishing of the 
grephite. In the case of ferritic grey irons and ferritic 
lackheart malleable irons, or irons containing less than 
50 per cent. of pearlite in the matrix, nitric acid is 
rable and produces the desired effects 


pie eutectic tends to stand up in relief; this 
voided if the tho, tam of actmel pelaking» 


increased.  Cosrestly-yon 
ae element ae wihashey. 


— prepared show the 
black constituent pry eee white eeming- an 





(50-200 
actor they apes tt ight grey to brown 
colour; any defect on the 
gives it. black appearance. At high a ro 


to the i 
result t some graphite flakes light grey. 
some ond seeme : ah. intemalte, Aas 


ane See Oe Be bering ti 
Wiicerees still, those flakes form black 
me Tim leer Bon Me 

When a beam of light is reflected from the surface 
of a transparent substance, it is partly 
vibrations being to the 


of a microscope after from the glass slip is 
twin of the 
are absorbed when a beam of light is reflected from a 


wavelengths removed pon the plane in which 
the incident li, tn vibrating and ite relation to the 
optic axis of —= this latter 


slip is rotated through 
no c in brightness 


If a single Nicol prism is inse' 
beam, so that the plane o 


=F 
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METALLOGRAPHY OF GRAPHITE FLAKES IN CAST IRON. 
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Fie, 10. Grapurre FLakr anpD Seconpary Fic. 11. Ssconpary GRAPHITE IN Fic. 12. Sxeconpary GRaPHITE 
Graruire. x 1,000. Common Inon. 500. WIDMANSTATTEN Formation. x 4,000. 


passing through it is parallel to that of the light 
reflected from the glass slip, then the effect of the pleo- 
chroism is more marked, since the light incident on the 
specimen is almost completely polarised. 

When viewed under ordinary illumination, a number 
of graphite flakes appear to oe uniform and similarly 
oriented throughout their lengths and breadths; that 
is, in one particular position with respect to the illumi- 
nating system, the whole of a hite lamella is of the 
same colour. Fig. 9, on Plate XIII, shows a uniformly 
coloured graphite flake, in a background of pearlite, 
in a cylinder-liner sample. The specimen has been 
etched in picric acid. When such a graphite flake is 
examined under polarised light between crossed Nicol 
prisms, on rotation of the specimen through 360 deg. 
it lights up four times ; this is expected from the 
hexagonal anisotrophy of graphite (Figs. 7 and 8). 
The actual position of lighting up varies slightly accord- 
ing to the orientation of the graphite flake in relation 
to the surface of the specimen. However, if the cross 
lines in Fig. 7 represent the planes of polarisation of 
the analyser and polariser, then the position of the 
fa ner en oe sa reget Pr itions of brightness. 

only graphite flakes to show this “ ideal ” viour 
ised light are generally the short, straight 
ones. Curved flakes show structural complications. 

Secondary graphite, that is, hypereutectoid and 
eutectoid graphite, is generally a on the 
existing graphite flakes in the form of smooth band) = Fyq. 13. Wxtt-DeveLorep WIDMANSTATTEN Fic. 14. Same Specimen as Fie. 13. 
which is similarly oriented to the main body and is Srrucrure ix Hor-Movip Iron. x 1,000. = 1,000. 
therefore difficult to show. A band of such secondary 
graphite is seen in Fig. 10, on this page, which shows 
a graphite flake surrounded by ferrite and pearlite | deposition and the deposition on the already existing; Hanemann and Schrader* have shown that secondary 
in an ingot-mould section. Sometin.es the secondary . graphite sometimes forms small needle-like crystals 
grapbite is deposited on the graphite lamellw in an| Of course, when there is an already existing phase, | of different orientation from the graphite flake. At 
irregular manner, so that the edges have a “ fluffy ’’ | then deposition of the phase from the solid solution may | high magnifications, a series of needles differently 
appearance, as shown in Fig. 11, above. At high magni- | occur in three different ways—it may be deposited on | coloured and hence differently oriented from the 
fications, it appears that this fluffy graphite | the already existi hase ; it may be deposited at the | rest of the graphite is apparent. Typical examples of 
is arranged in a Widmanstatten formation (big. 12). | ¢rain boundaries of the parent solid solution ; or it may | these needle-like formations are shown in Figs. 15 and 
In fact, in rare cases, a well-developed Widmanstatten | be deposited in a Widmanst&tten structure in that solid | 16, opposite. This effect is most marked near to, 
structure is obtained. This is shown in Figs. 13 and} solution. The simultaneous deposition of by and at bends in, graphite flakes. If the flake is in its 
14, herewith. Fig. 13 shows well-developed Wid- | eutectoid cementite in all these three ways has, in fact, | dark position (Fig. 15), the needles appear bright, and 
manst&tten structure in hot-mould iron ; the secondary | been observed in certain low-carbon, hypo-eutectic | if the flake is in its bright position, between crossed 
— is obviously attached to the flake graphite. | white irons. When the new phase is being deposited | Nicol prisms (Fig. 16), the needles appear dark. By 

matrix consists of ferrite with a small amount /| from a solid solution with no other phases in the| heat-tinting methods, it has beer found possible to 
of pearlite. Fig. 14 shows the same specimen as | structure, then a controlled rate of cooling, neither | indicate the presence of both the secondary graphite 
Fig. 13; the graphite flake is apparently out of the | extremely fast nor extremely slow, and — grain | and the needle formations in the graphite flake, and it is 

of the surface of the specimen. The reason for the | size are the conditions favourable for the pment | interesting to observe that this formation is confined 
ormation of the graphite Widmanstatten structure | of a well-defined WidmanstAtten ure. Now the/ almost entirely to the “primary” graphite flake 
may seem obscure at first sight, but, while in certain | graphite Widmanst&tten structure shown here consists | and is usually not present in the secondary graphite. 
respects its formation is unique, the explanation may | of hypereutectoid graphite, which has been This is seen in Fig. 19, opposite, which shows a 100-ton 
be very simple. When a solid solution, stable at high | from the austenite. [t may be said that the normal | anvil-block section after heat tinting. Frequently, 
temperatures, precipitates a new phase over a mode of deposition of this hypereutectoid graphite | and more particularly in very large graphite flakes, 
of temperature on casting, then the new phase may is in the form of a smooth band on the already existing | the needle-like structure takes on more compli- 
deposited in one of several ways. For instance, it may | eutectic flake graphite. From these points it is seen | cated forms. In some graphite flakes, the simple 
be deposited at the grain boundaries of the parent solid | that the grain size of the original austenite does not | end-to-end needle formation is not apparent. the whole 
solution, or it may be deposited in such a way that its | vitally determine whether the graphite will be deposited | of the graphite flake being a quigheaiasete of small 
lattice bears a definite crystallographic relation to the| normally or in the Widmanst&tten form, and the | needle-like of graphite with various orientations, 
lattice of the parent solid solution, that is, it forms a| conditions favourable’ for the development of the/ this being particularly obvious when the specimen is 
Widmanstétten structure. Further, if the graphite Widmanst&tten pattern are a controlled rate | viewed under polarised light with the Nico! prisms at 
which is being precipitated from the solid solution | of cooling, neither extremely slow nor extremely fast, | 45 deg. 
already exists in the structure, then it may be deposited St ee consisting of «few very| A on-Meiallic Inclusions.—The effect of non-metallic 
on the already existing areas of this phase. A typical | coarse flakes. latter condition is most easily met | inclusions on the structure of grey cast iron is a much- 
example of the latter mode is the deposition of the | in low-carbon irons of large section. The actual rate | debated topic. While there is little direct microscopical 
hypereutectoid cementite on the already existing | of cooling required to — the graphite Widman- | evidence of inoculation or “ nucleation ” of melts by in- 
eutectic cementite in hypo-eutectic white irons. The/|stétten pattern must be vory critical, as this struc- - 
Widmanstitten mode of deposition of the new phase|ture is seen in a fully developed form ouly very| * See Atlas Metallographicus, vol. 2, part 2, Table 3 
is an alternative to both the grain-boundary type of | rarely. (1937). 
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THE POLISHING OF CAST-IRON MICRO-SPECIMENS. 


(For Description, see Page 297.) 











y : a a 
. Rt 2 to fe 
-< 4 t ma 
os ) 
: ~. | 
7 






































Fie. 1. Grapurre TORN FROM SPECIMEN. 
200). 


Fic. 3. Same as Fic. 2. Grapuire Torn 
OvrT. x 200. 


















































Fie. 4. Same as Fies. 2 anp 3. GRAPHITE Fie. 5. Smooruiy-PoLisHep GRAPHITE FLAKE. Fic. 6. Common Iron. x 500. 
INTACT. 200. 1,000. 



































Fie. 7. UnNtrorMLy-CoLOURED GRAPHITE. Fie. 8. GRAPHITE IN PosITION OF MAXIMUM Fie. 9. UnrrorMiy-CoLoUuRED GRAPHITE 
UNETCHED. 2.000. BRIGHTNESS. 2.000. FLAKE. X 1,000. 

















(To face page 298.) 
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METALLOGRAPHY OF GRAPHITE FLAKES 











Fro. 15. Negzgpite Formation mw 
Grapuire Fuaxe. x 2,000. 





Fie. 19. Hxat-Tovrep 100-Ton Axvu-Buocx Fie. 20. 


Szcrion. x 1,000. 


clusions, it is significant to note that they do occur 
attached to and perhaps inside graphite flakes. Both 
titanium cyano-nitride and mang Iphide crystals 
are frequently observed attached or adjacent to the ends 
of graphite flakes. A typical example of a manganese- 
sulphide crystal attached to the end of a graphite flake 
in a matrix of pearlite is illustrated in Fig. 17, on this 
page. Dove-grey, apparently allotriomorphic, inclusions, 
which appear to be manganese sulphide, have been 
found very intimately associated with graphite in the 
top of a large ingot mould. This is illustrated in Figs. 
18 and 20. Fig. 20 shows the sulphide to be actually 
inside the graphite flake ; this may, of course, be only 
an accident caused by the position of the surface of 
the specimen in relation to the flake which makes the 
inclusion have the appearance of being inside the 
graphite. It is also possible that the occurrence of 
the sulphide so intimately associated with graphite 
has something to do with the flotation of the sulphide 
to the top of the ingot mould during solidification, 
where it became enmeshed with the growing eutectic 
flake graphite. Figs. 17, 18 and 20 have been etched in 
picric acid. 

Temper Carbon.—Using the repeated etching and 
polishing process, it has been possible to eed the 
internal structure of temper-carbon nodules in malleable 
cast iron, The structure of the temper-carbon nodules 
has been dealt with in the author's paper on “ The 
Metallography of Inclusions in Cast Irons and Pi 
Irons,”’* from the point of view of the effect of iron and 








* Journal Iron and Steel Inst. (advance copy). 


Fie. 16. 
BETWEEN CrossED NIcoL Prisms. 
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Pig | to, produces specimens perfectly prepared 








Negpite Formation, 


x 2,000. 








IncLusions APPARENTLY IN CENTRE 
oF GrapHire Frakes. x 1,000. 


manganese sulphide on the type of temper carbon 
formed. In malleable irons containing iron sulphide— 
for instance, whiteheart malleable irons—the temper 
carbon is in a spherulitic form. The basal planes of 
the graphite crystals composing the temper carbon 
nodule are at right angles to the radii of the spheroid of 
which the nodule can be considered to be composed. 
It has been possible to show crystals of iron sulphide 
in the centre of some spherulitic temper-carbon nodules 
as though providing nuclei for the temper-carbon 
formation. In malleable irons which contain all the 
sulphur in the form of manganese sulphide, the temper 
carbon appears to be an aggregate of very small graphite 
** flakes ” having no particular orientations with respect 
to each other. 

Conclusion.—It has been shown that the graphite 
flakes in grey cast iron can be retained quite easily 
during the polishing operation with but few changes in 
normal recommended procedures. The ideal to aim 
for is a smoothly-polished metallic matrix free from 
surface distortions, and smoothly-polished graphite 
flakes with no burnishing or flowing of the metallic 
matrix over the graphite flakes. Only with specimens 
prepared in this way can any accurate idea be obtained 
of the size, shape and internal structure of graphite 
flakes. The process which has been described here 
enables the complete preservation of the graphite 
flakes and the polishing operation, if correctly adhered 
r photo- 
micrography. 

The polishing procedure given here has the advantage 
that it is a comparatively rapid method of specimen 


Fic. 17. GRAPHITE AND Man- 
GANESE SULPHIDE. x 1,000. 





CAST: IRON. 


IN 





Fie. 18. Isctuston ATTACHED TO 
Stpz or Graparre Fiaxe. X 1,000. 


ner and the stages are quitesimple. It is rather 
difficult to give any accurate times for the preparation 
of specimens, but as a rough guide it can be said that 
it should be possible to pi a specimen of a cross- 
oo from a 0-875-in. diameter test bar in 15 ee. 
t is, including cutting, grinding, rubbing down, 

polishing and etching. The actual time required for 
specimen tion by this method is to some extent 
a function of the number of times the specimen is 
etched and repolished, and this again depends on the 
structure of the specimen and on the perfection required. 
For the routine visual examination of cast irons, it is 
frequently unnecessary to have the graphite flakes 
perfectly prepared. In these cases, only a rough idea 
of the general structure is needed and the number of 
polishing and etching operations can be reduced to a 
minimum. However, no specimen should have less 
than three polishings and etchings, and in only a very 
few cases should it be necessary to polish and etch 
more than ten times to obtain a perfectly-prepared 
specimen. The repeated etching and polishing opera- 
tion not only improves the appearance of the graphite 
structure, but also gives a better finish to the metallic 
matrix, and the adoption of this type of technique is 
advisable in the preparation of specimens taken from 
nearly every type of ferrous and non-ferrous alloy. 








FLEXIBLE REMOTE CONTROL.—The rapid extension 
of the field of application of the flexible shaft for trans- 
mitting motion between two points having axes lying 
in different planes is accompanied by a corresponding 
expansion in the types of shaft available. This develop- 
ment in technique is aptly illustrated by the issue of a 
treatise entitled Flezible Remote Control, by Messrs. The 
8S. S. White Company of Great Britain, Limited, St. 
Pancras-way, London, N.W.1. The publication, which 
deals with the subject in its technical aspect, and is in 
no sense a trade catalogue, is illustrated by such design 
material as torque curves and by sections of couplings, 
joints, etc., while the necessary data are provided for the 
selection of a suitable shaft for any specific purpose. 





THe ENGINEERS’ CLUB, MANCHESTER.—We are 
informed that, in spite of difficult conditions, the 
Engineers’ Club, Albert-square, Manchester, 2, experi- 
enced a satisfactory year in 1940. The membership 
showed a substantial increase over that of the previous 
year and this was particularly noticeable with regard to 
patron members. The income, however was adversely 
affected by the suspension of subscriptions of members 
who are on active service. At the annual meeting, held 
on March 25, Mr. A. B. Mallinson, M.I.Mech.E., M.1.E.E., 
was elected President, succeeding Mr. C. D. Taite, M.I.E.E.., 
who retired after holding the office for the maximum 
period of two years. Mr. E. Royle was re-elected 
honorary treasurer and Mr. H. Richardson, M.I.Mecb.E., 
continues in office as honorary secretary. 





Tue INSTITUTE OF TRANSPORT.—Arrangements have 
been made to hold the next examinations of the Institute 
of Transport on Monday, Tuesday and Wednesday, 
May 5, 6 and 7, at centres to be announced later. Intend- 
ing candidates for the graduateship or associate- 
membership examinations must be students or graduates, 
respectively, or have d ited proposal forms for the 
appropriate grades of membership before January 31. 
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WAR-TIME BUILDING 
PATENT RECORD. 


| 
CONSTRUCTION. 
Wartime Building Bulletin No. 10, the contents of| ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


which were reviewed on page 495 of our issue of rt mee = mee 
December 20, 1940, dealt with general principles, nun views given in ipecification Draping 
emphasised the importance of fire protection, and dis- 2 ones; where none 2 mentioned, 
cussed 1p particular the protection of structural steel- 
work in buildings. Wartime Building Bulletin No. 13, 
which has now been issued by the Department of 
Scientific and Industria] Research, amplifies this infor- 
mation and,gives guidance on how both old and new 
structures should treated to ensure adequate pro- 
tection from fire hazards. 

The Bulletin is divided into two parts. The first 
deals with the assessment of the protection and the 
second part shows how this protection may be 
obtained. In this connection, it is pointed out that 
the fire hazard can be attacked in three different ways : 
by providing adequate fire-fighting devices, together | MACHINE TOOLS AND MACHINE-SHOP 
with a good —— system ; by planning the general EQUIPMENT. 
lay-out of the building to minimise the danger of the! 531 144. Tube-Dra Deets Siena, Guaviee 
fire ing : and by constructing the component | sain Company, keiod, of Laas eat & Sabet be 
parts of the building in such a way and of such/;.n4on. (1 Fig.) July 13 1939.—The die pass is princi- 
materials that they can withstand a certain amount igned ft y 4 
of fire without collapse and with a minimum of damage. | oe Sor eso in 6 pee Ss Seen 

In a survey of the methods that 
a to improve the fire resistance of structural 
steelwork, simple rules are given for assessing the| oily that, while it will be removed by one pass, more 
degree of geeipetian appropriate $2. different occu- | —— hina before the work reaches the next paren jing 
paucies, having regard to the accessibility of the fire- | . The modified ring die shown, which is mounted in 
fighting services. It is also shown bow the different | +). usual arrangement of housing en the bed 2 of the 
degrees of protection may be obtained. A variety of | : 
soeuteneatin te described br in most cases illdiatrated, Pee Sey Sen Seep Sa es 
and tables are given relating the thickness of treatment | 
to the degree of protection provided. There is added | 
a list, furnished by the Building Centre, of firms known | 
to supply products of the type described. | 

The suggestions are applicable to both new and | 








WGK 
GGG 
existing factories, for, even where the beams and trusses | SSS SS SS 
would be overloaded by the application of heavy fire | YUU; 

. 4, AAs) 


material, the treatment of the stanchions | J “Yj 


protection ma 
alone will limit the damage. 











CATALOGUES. 


Anti-Friction Bearings.— Messrs. Dominion Engineering 
Company, Limited, Montreal, Canada, have sent us a 
coloured folder illustrating their large-size roller bearings | 
fer heavy duty. | 
Tyre Inflators.—From Messrs. Westinghouse Brake 
and Signal Company, Limited, Pew Hill House, Chippen- | 
ham, Wiltshire, we have received particulars of tyre | 
inflators for use with their air compressors and reservoirs | 
for brake equipment. 
matic Tool Company, Limited, Fraserburgh, Aberdeen- 
shire, and 232, Dawes-road, London, 8.W.6, have sent us 
particulars of a pneumatic drill designed for heavy-duty 
shipyard requirements. | in planes separated a short distance one behind the other- 
Bolt Adaptors.—Messrs. Henry Lindsay, Limited, 47, | The face 3 which the work first engages is of slightly 
Queen’s-road, Bradford, have sent us a catalogue des- | larger diameter than the second face 4, and between the 
cribing the various types and uses of the “‘ Lindapter ” | faces is an annular space 6. The first face 3 removes 
device for facilitating the application of bolts to rolled- | the scale and the second face 4 reduces the work piece 
steel sections without the need to drill holes. before any oxidation and consequent production of scale 
on lated : oi precau | can take place. The result is a finished product with a 
OE e+ fire, ~ ate po fees pea ee surface having a good finish. A non-oxidising or inert 
Planfile Company, Bryan Awelon, Bodelwydden-avenue, | **mosphere is maintained in the closed space 6 between 
Old Colwyn, Denbighshire, have sent us a brochure | the faces by supplying an inert or non-oxidising gas to it, 
dealing with fire-insulated cabinets for drawings and | or by the introduction of a small quantity of oil or 
plans. A system of plan filing is also described, for | P™lverised coal into the space during the passage of the 


which considerable reduction in initial cost of furniture | **be through the pass. (Accepted December 30, 1940.) 


is claimed. | 

Boilers.—We have received from Messrs. Cochran and | SHIPS AND NAUTICAL APPLIANCES. 
Company, Annan, Limited, 34, Victoria-street, London,| 531,173. High-Speed Motor-Boat Construction. Hubert 
S.W.1, copies of their catalogues Nos. 57F and 66, dealing, | Scott-Paine, of Hythe, and G. S. Selman, of Hythe. (2 Figs.) 
respectively, with “ Sinuflo”’ induced-draught boilers | March 29, 1939.—The invention is a beam construction, 
for high duties, and “ Sinuflo” natural-draught or | for use in the frames of high-speed boats, in which lightness 
“ medium-draught ” boilers. The latter type is intended | is achieved without sacrificing strength. This is accom- 
for circumstances in which the high-duty type is not | plished by laminating the beams, and employing light wood 
required and where a suitable chimney for natural | laminations at the neutral plane but stronger laminations 
draught is not practicable or permissible. towards the surfaces. The transverse frame of the boat, 
as shown, consists of bottom frame-members 10 built 
| up of a number of laminations, and deck beams 11 and 

EMERGENCY SCIENTIFIC RESEARCH BUREAU IN Erre.— | side members 12 formed from the solid. Each side 
The Government of Eire has set up a small advisory member 12, which is formed from red mahogany, is 
body, to be known as the Emergency Scientific Bureau, | strengthened by a strip of rock elm secured to its inner 
to deal primarily with the technical problems involved | face. The outer face of the member is recessed to take 
in the provision of substitute processes and materials the stringers, as also is the upper face of each deck-beam. 
during the period of the emergency. It is stated in| The deck-beam 11 and side-members 12 are joined 
Nature that Professor J. J. Dowling has been appointed | together by plywood plates 16, and similar plates 
chairman and that the other members comprise Dr. J. J. | join the side and bottom frame-members. Each bottom 
Drumm, Professor M. A. Hogan, Professor J. H. J. | frame-member (see Fig. 2) is made up of a number of 
Poole, and Dr. T. S. Wheeler. The secretary of the laminations; the upper two laminations 18 are rock elm. 
Industrial Research Council, Dr. J. J. Lennon, is to act as | the next three 19 are spruce, the next four 20 rock ela 
secretary to the Bureau, which will utilise the premises | and the last three 21 from red mahogany. The lower 
of the Industrial Research Council, 45, St. Stephen’s | laminations are cut away to receive the stringers 22 
Green, Dublin. which, together with the frame-members, support the 
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‘* ENGINEERING "’ ILLUSTRATED | bul! planking 23. The laminations are secured together 


by copper nails cleuched over rooves. The keel 25, 
which is secured between the two bottom frame-membera 
10 by plywood plates 26, is constructed in a similar 
manner to the bottom members 10. The laminated 
structures are formed from a number of strips arranged 
end-to-end so that their junctions in adjacent layers 
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staggered ; thus a continuous member of any length 

be built up. The stem of the boat is formed 

tinuous with the keel 25. The shaping of the forefoot 
between the stem and keel is effected by bending the 
individual laminations, thereby eliminating the usual 
massive joint required between these two parts. (Accepted 
December 31, 1940.) 


MISCELLANEOUS. 


No. 527,173. Applying Transfers to Pottery. Doulton 
and Company, Limited, of Stoke-on-Trent, and C. Bailey, 
of Rugeley. (2 Figs.) April 3, 1939.—In the application 
of ceramic transfers to pottery it is at present customary, 
after the sheet carrying the transfer has been applied 
to the piece of ware, to rub the design on to the ware 
by hand pressure. Mechanical rubbing is liable to 
lacerate the transfer sheet, or to displace it, or to smudge 
the design. In addition, it is not possible satisfactorily to 
rub the design by mechanical rubbing action on to fluted 
or hollow ware. The invention is a machine in which a 
column 10 carries an electric motor 12, which drives a 


(527173) 


disc having a crank pin. A vertically sliding rod 21 
has a part which fite round the crank pin, and the lower 
end carries an inverted cup 23, which is fed with water 
by a flexible pipe from a tank 25. The lower part of 
the cup receives a sponge-rubber pad into which the 
water percolates. Below the pad is a vertically adjust- 
able table carried on a swivel bracket and consisting of 
a metal support and a pad of hard rubber 32, on which 
plates or other articles of flat ware can be supported. 
A duplicate swivel bracket supports a holder 36 of 
rubber for use when hollow-ware is to be dealt with. 
The holder is detachable so that various sizes and shapes 
of hollow-ware can be dealt with. The impact. of the 
pad on a cup will transfer the print not only to the 
outer face, but also to the inner face of the cup if needed. 
The use of a dabbing device, as distinct from a rubbing 
device, entirely avoids the difficulties of smudging of the 
design and laceration of the transfer. (Accepted Octo- 
ber 3, 1940.) 
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